- ч С. ж 8 " PE "XE we ет "v APA \ x "T 1 қ ж-! 
ө a a 
' > 4 PT * A 
% | Е ж y T ^ = v Т. Ў v 
ү” x " ? lr 


SEPTEMBER 1979 Volume 4, Number.9 it 00 MUSAE. 40 іп ai m 


Jl (Lf the small systems journal 


AMCGRAW-HILL PUBLICATION: 


SYSTEMS - SOLUTIONS 


If you have a problem that can be solved Бу а computer—we have a systems solution. 
* Two central processors with maximum RAM capacities of 56K and 384 K bytes 
* Three types of disk drives with capacities of 175K, 1.2M and 16M bytes 
* Two dot matrix printers with 80 and 132 line capacity 
* A Selectric typewriter interface and a daisy wheel printer 


Match these to your exact need, add one or more of our intelligent terminals and put together 
a system from one source with guaranteed compatibility in both software and hardware. 


Southwest Technical Products systems give you unmatched power, speed and versatility. They 
are packaged in custom designed woodgrain finished cabinets. Factory service and support on 
the entire system and local service is available in many cities. 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Low-cost hard disk computers 


11 megabytes of hard disk and 64 kilobytes of fast RAM in a 
Z80A computer for under $10K. Two floppy drives, too. 
Naturally, it's from Cromemco. 


It's a reality. Іп Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price—11 megabytes unfor- 
matted. 

You get speed—both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro- 
second. You get speed іп the hard 
disk transfer rate of 5.6 megabits/sec. 


EXPANDABILITY 
You get expandability, too. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. 
And the computer has a full 12-slot 
card cage you can use for additional 
RAM and interface cards. 


BROADEST SOFTWARE SUPPORT 
With the Z-2H you also get the 
broadest software support in the 
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microcomputer field. Software Cro- 
memco ís known for. Software like 
this: 

Extended BASIC 

FORTRAN IV 

RATFOR (RATional FORtran) 
COBOL 

Z80 Macro Assembler 

Word Processing System 
Data Base Management 

with more coming all the time. 


SMALL, RUGGED, RELIABLE 


With all its features the new Z-2H, 
including its hard disk drive, is still 
housed in just one small cabinet. 


Hard disk drive at lower left сап be inter- 
changad just by sliding oul and disconnacting 
plug. Seven free card slots are available. 
Z-2H includes printer interface card, 


Cromemco 


T 


Included in that cabinet, too, ís 
Cromemco ruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability, Of course, there's Cro- 
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A 
+18 V, and 15A @ — 18V) for cir- 
cuitry you'll sooner or later want to 
plug into those free card slots. 


CALL NOW 

With its high performance and low 
price you KNOW this new Z-2H is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 
see it. Many dealers will be showing 
the 2-2Н soon—and you'll want to 
be there when they do. 


PRESENT CROMEMCO USERS | 
We've kept you in mind, too. Ask | 
about the new Model HOD Disk 


Drive which can combine with your 
present Cromemco computer to give | 
you up to 22 megabytes of disk | 
starage. 


280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 © (415) 964-7400 
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ree ROM 1K RAM 


1/0 Port #3 
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RS-232 or 
Current Loop 
1/0 Port #4 


for System 
Expandability 


The single card computer 


with the featu 


that nen you in real life 


COMPLETE С‹ É 

Іп this advanced card you set a pro- 
fessional quality computer that meets 
today's engineering needs. And it's one 
that’s complete. it lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE- 
SAVER® PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial іп with ultra-fast 


speed of up to 76,800 Жл T ah 


programmable. 

Other features include 24 bits of bi- 
directional parallel 1/О and five on- 
board programmable timers. 


JUS EXPANDABILITY 

Besides all these features the Cro- 
memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and 1/0 interface cards, Cards with fea- 
tures such as relay interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con- 
version. RAM and ROM cards, too. 


Another convenience that makes the 
Model SCC computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac- 
cess |/O ports and memory locations — 
and call machine language subroutines. 

Finally, to simplify things to the ulti- 
mate, we even have convenient card 
cages. Rugged card cages, They hold 
cards firmly. No jiggling out of sockets. 


AVAILABLE NOW/LOW PRICE 
The Cromemco Model SCC is avail- 


| able now at a low price of only $450 


factory assembled ($395 kit). , 
So act today. Get this high-capability 


Add to that vectored interrupts. computer working for you right away. 


32K BYTESAVER PROM card 


ard Cage 


Cromemco 


Tel EPI! va m 
Specialists in computers and peripherals 
. 280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 e (415) 964-7400 
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la This BYTE 


About the Cover 

On this issue's cover, Robert 
Tinney has created a “fantasy on 
homebrewing." In the middle of 
a sylvan glade, we see the form 
of a computer being sculpted by 
some homebrewer. A couple of 
humanoid forest denizens look 
on with wonder. perhaps hoping 
to get a glimpse of our home- 
brewer on his return to the work- 
place. 


Building a joystick in- 
terface for your computer 
system adds a new 
physical input dimension. 
There are as many dif- 
ferent ways to interface a 
joystick as there are ap- 
plications. Steve Ciarcia 
discusses several widely 
varying ways to design 
Joystick Interfaces. 

Page 10 


The idea of having a 
microcomputer work in a 
multiprogramming en- 
vironment is becoming a 
reality. Already there are 
several multiprogram- 
ming systems on the 
market. Mark Dahmke 
provides an Introduction 
to Multiprogramming so 
we can understand how 
these systems operate. 

Page 20 


If you enjoy playing 
chess against your com- 
puter, but dislike typing 
in the moves in abstract 
notation, you will be in- 
terested in a method of 
allowing the computer to 
detect moves made on a 
real chessboard. Jeff 
Teeters devised such a 
method and now tells us 
how he did it in Interface 
a Chessboard to Your 
KIM-1. 

Page 34 


Some Musings On 
Hardware Design by 
Clayton Ellis provides 
readers with background 
information on picking 
integrated circuits and 
using them in homebrew 
work. 

Page 62 
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Although there are 
many applications where 
a high-speed analog-to- 
digital converter is 
necessary, many conver- 
sion applications can 
make do with a slower 
conversion. Richard C 
Hallgren has built A 
Low-Speed Analog-to- 
Digital Converter for the 
Apple П which he uses as 
a real-time data analyzer. 

Page 70 


When constructing 
electronic equipment, it is 
imperative that good 
Soldering Techniques are 
developed. William Trim- 
mer presents a photo 
essay of good soldering 
practices and several ex- 
amples of unwanted 
techniques. 

Page 84 


William T Powers 
brings his discussion of 
The Nature of Robots to 
a close by applying the 
previously-discussed 
techniques and theories in 
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a human subject. 
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in his closing article 
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A Handy Pulser can 
prove to be very useful 
when testing a digital cir- 
cuit. Bob Chrisp shares 
with us his version of a 
useful pulse generator. 
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In The AMSAT- 
GOLEM-80, Joe Kasser 
shows how your com- 
puter club (or any other 
group of experimenters) 
can economically build 
ап 5-100 microcomputer, 
The system is modular 
and expandable. 
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l've seen Lanier, Vydec, 
Xerox, Olivetti, and Wang. 
l've chosen WORDSMITH 
from MICRO DIVERSIONS. 


5 
А? 


Congressman Charlie Rose 
Chairman, Policy Group 

on Information and 
Computers 


THE 


CooRrosmith> 


TEXT EDITOR 


Yes, l'd like to learn more about Wordsmith.™ Send me your information packet. 
Name 
Micro Diversions, Inc. 
Company 


8455-D Tyco Road, 
Address Vienna, Virginia 22180 
ee eM -— sz (703) 827-0888 
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Editorial 


The Rationale of 
Yet Another Homebrew System 


by Carl Helmers 


In this issue of BYTE, we are placing a special emphasis on the homebrewing 
of computers: the craft of assembling the hardware and software of a system 
from standard components in nonstandard ways, This month's editorial pro- 
vides a continuation of notes begun in july on the design and assembly of my 
new homebrew 6809 system. [n this editorial, we complete the Final details of 
the physical layout and power supplies of the system, as well as the overall 
design of the system, We shall also begin a discussion of the actual processor 
card. Future installments іп this series on homebrew, general purpose, com- 
puter hardware will record details of the system beyond this article's goal of 
defining a backplane bus structure. 

As noted earlier ("Editorial," June 1979 BYTE, page 5), the intent of this 
exercise is to develop a specialized controller node for a loosely coupled system 
of processors involved with musical applications. The multiple processors ini- 
tially contemplated were a Pascal-oriented, large personal computer and an 
ALF products model AD-8 music synthesizer with its 6502 used for house- 
keeping. In addition to this coordinating task, the 6809 would provide a cen- 
tral point for the connection of keyboards, displays and other hardware re- 
quired by musical applications. 

But ideas change and evolve, Since the 1st installments were written, plans 
have become slightly more grandiose with my recent acquisition of a New 
England Digital “Synclavier” music synthesizer and its associated Able/60 
minicomputer. Located in Norwich VT, New England Digital is a combined 
spin-off of the music and electrical engineering departments of Dartmouth 
College across the Connecticut river in NH. The computer for the music syn- 
thesizer employs the XPL language as its high-level user interaction. The New 
England Digital version of XPL is augmented by a floating-point data type. 
With the exception of an adaptation of UCSD Pascal, which is expected to be 
available soon, all systems software is written in XPL, including what is 
described as a 3-pass optimizing XPL compiler. 

[XPL is the language described in the book A Compiler Generator, by 
McKeeman, Wortman, et al, published circa 1968. The commonly used 
microcomputer language PL/M, 15! designed and implemented by Gary 
Kildall, is very similar to XPL in syntax and semantics. XPL is a simple subset 
of PL/I, with data types restricted to character and integer forms.] 

At this point, I now һауе a need for multiple processor communications 
beyond the level of 1 large machine (a Western Digital P-engine) driving a 
smart peripheral through a serial communications link, The smart peripheral 
will still handle specialized details like the parallel] interface to the older syn- 
thesizer and the eventual interface to an electronically controlled player piano. 

See photo notes on pages 8 and 9, text continued on page 202 


“After working all day with the computer at 
work, it's a kick fo get down їо Basic at home. And 
one thing that makes it more fun is my Shugart 


1 


minifloppy М” We use Shugart drives at work, so 
when | bought my own system | made sure if had a 
minifloppy drive. 

"Why? Shugart invented the minifloppy. Тһе 
guys who designed our system at work tell me that 
Shugart is the leader in floppy design and has 
more drives in use than any other manufacturer. If 
Shugart drives are reliable enough for hard-working 
Dusiness computers, they've got to be a good 
value for my home system 

"When I'm working on my programs late at 
night, | can't wait for cassette storage. My 
minifloppy gives me fast random access and data 


transfer. The little minidiskettes М 


data and file easily too 

“| made the right decision when | bought a 
system with the minifloppy. When you lay out your 
own hard-eamed cash. you want reliability and 
performance. Do what | did. Get a system with the 
minifloppy. ”’ 


If it isn't Shugart, 
it isn't minifloppy. 
A Shugart 


435 Oakmead Parkway, Sunnyvale, Califorma 94086 


store plenty of 


See opposite page for list of manufacturers featuring Shugart's minifloppy in their systems. 
ТМ minifloppy 15 с registerod trademark of Shugart Associates 
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Hardware Basis... 


These photographs depict some further 
details of the physical hardware of the 
new homebrew 6809 computer system, As 
noted earlier, Vector Electronic Со com- 
ponents were used for the assembly of a 
backplane, Photographs 1 through 5 show 
various aspects of the new design's 
packaging. 


Photo 1: The new computer system's final 
physical mounting basis is a mahogony 
box with guide blocks for the backplane 
assembly. Power supplies are located 
underneath the box. Power for the com- 
puter and accessories will be controlled by 
the standard, household wall switch 
mounted on the side of the box. Power 
connections to the backplane power buses 
will pass through a hole underneath the 
backplane in this photo. The hole pro- 
vides an exit path for the flow of hot air 
from the power supplies. 1 
Individual boards of the system plug 
into the backplane from the top as shown 
here. The backplane assembly slides into 
the grooves of the 2 guide blocks. These 
blocks are bolted to the top of the box 
using 14-20 machine-screws and threaded 
inserts, The grooves for the backplane 
board were cut 1/16th of an inch wide 
with a router and edge guide. The wood- 
shop tools required to fabricate this case 
included a table saw, electric hand drill, 
drill press, router, belt sander, sabre saw, 
and the usual collection of hand tools. 


Photo 2: The power supply modules are 
attached to 2 wooden brackets which are 
screwed into the main box by means of 
14-20 machine-screw threaded inserts. 
The power supply modules are mounted 
on the brackets using 48-32 threaded in- 
serts. Ordinary brass finish door stops 
serve as legs to keep the assembly off the 
table top, thus allowing natural convec- 
tion to cool the power supply modules. 

No attempt is made to calculate heating 
factors. The inverted cup shape of the box 
seems like ап excellent trap for heat, 
however, the large hole beneath the 
backplane assembly at the top of the box 
provides a relatively low-impedance 
outlet for the heated air from below. If the 
temperatures observed under load are 
excessive, then a fix will be necessary. In a 
commercial or industrial engineering 
situation where production of a product is 
contemplated, this "patch up after pro- 
blems" strategy is not the recommended 
practice due to the possibilities of costly 
errors, but for one of a kind products іп а 
noncommercial and highly experimental 
context, it is certainly acceptable and can 
economize on time. 


Photo 3: (a) Brass machine-screw inserts 
to provide metal to wood fastening in the 
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(1) 


(2) 


(3a) 


W 


(3b) 


(4) 


assembly of the computer housing. These 
particular parts were purchased from the 


- Brookstone Co Peterborough NH. 


(b) When inserting the machine-screw 


fasteners into hardwood, better results 


were obtained when the hole drilled in the 
wood was 1/64th of an inch larger than 


the recommended size in the instructions. 


A short section of the machine-screw to be 


used, together with a hex nut, provide a 


tool for driving the insert as shown in this 


picture, When using the 48-32 inserts in 


hardwood, a slightly larger hole than sug- 


 gested in the instructions is a necessity. 
Unless the extra clearance is given, the 
torque on the %8-32 bolt used in driving 


the insert will cause the insert to twist 


: apart after 1 or 2 uses. 


Photo 4: The backplane i is the first and the 
most tiresome wiring involved with 


assembly of a small computer. Its defini- 
tion is provided by the simple instruc- 
tions: 


FOR each free socket, pin BY NUMBER 
OF each socket, 
CONNECT that pin to the same pin 
of the next socket in the backplane! 


The backplane assembly was described 
in the notes of the July 1979 BYTE, page 
194. This photo shows the finished 
backplane after all wiring and installation 
of bypass capacitors has been completed. 


Photo 5; The wiring of the backplane, as 
well as the rest of this computer, was done 
with the Vector Electronic Co's "slit-N- 
wrap" technique. An electric eraser was 
used to motorize the connections, with an 
adapter custom-made ona small lathe. It is 


(5a) 


(5b) 


recommended that motorized wiring be 
employed with the "slit-N-wrap" tech- 
nique. іп previous experimental elec- 
tronics built with this technique, relia- 
bility problems were encountered with. 
manual termination of the wires to wire- 
wrap socket posts. Motorized wrapping 
with this tool provides a uniform and 
higher force for stripping the insulation 
off the wire. 

At (a) is the adapter: a hollow tube 
made from 2 junk box spacers, a 410-32 
bolt with a hole drilled through it, a brass 
union between the 2 spacers, and a large 
brass adapter to which a 410-32 nut is 
soldered. (This latter kludge is what hap- 
pens when one makes an adapter on a 
Sunday afternoon and a 410-32 tap is not 
available!) At (b) the completed adapter is 
mounted in the Bruning Electric Eraser i in 
a typical use situation. 
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Cisrcia’s Circuit Cellar 


Copyright © 1979 by Steven 
A Ciarcia. All rights reserved. 


Joystick Interfaces 


Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


Photo 1: A typical joystick with 4 potentiometers. 


The thought that often comes to 
mind when the word joystick is men- 
tioned to a computer enthusiast is of a 
spacewar-type game. А photon 
torpedo is fired from an opponent's 
starship, and the thruster joystick is 
deftly moved to reposition the craft 
out of its path. All of this occurs 
without having to take your eyes off 
the screen. Eye/hand coordination is 
almost “instinctive.” With a glance to 
the upper right of the video screen, 
the joystick is tilted to the upper-right 
corner of its 360° range. This moves 
the spacecraft toward that coor- 
dinate. Reverse thrust is accomplish- 
ed by moving the joystick in the op- 
posite direction, as though you are 
pulling back on the throttle of a real 


10 September 1979 1с: BYTE Publications Inc 


craft. Such is the general experience 
with joysticks. However, the poten- 
tial use of these devices greatly ex- 
ceeds that of game playing. 

A joystick, for those people who 
are unfamiliar with one, is shown in 
photo 1. It is an electromechanical 
device with resistance outputs pro- 
portional to the X,Y displacement of 
a central ball and lever. Photo 2 
illustrates the mechanical connections 
to the potentiometers, 

When the stick is positioned in the 
center of its axes, the X and Y poten- 
tiometers show resistances in the 
center of their ranges. When the stick 
is tilted to the upper right, both 
potentiometers are at their full- 
resistance limit, while the opposite 


Photo 2: Note how moving the stick 
moves the gimbal arrangement, which in 
turn changes the settings of the poten- 
tiometers. 


(lowest resistance) is true when in the 
lower-left position. The outputs of 
the 2 potentiometers accurately track, 
as if on an X,Y coordinate axis, the 
position of the joystick. It should be 
noted that while it takes only 2 poten- 
tiometers to define 2-dimensional 
travel, most joysticks are manufac- 
tured with 4 potentiometers. This is a 
remnant of the days when joysticks 
were connected directly to the 4 
deflection-plates of a cathode ray 
tube (video screen). 

It is one thing to consider inter- 
facing a joystick to a computer, and 
quite another to do it. A joystick is a 
mechanical X,Y positioning device. 
Even with proportional output resis- 
tances, an input interface must be 
designed to convert position from an 
analog to a digital representation 
which can be used by the computer. 
А further consideration is the resolu- 
tion, or percent, of full-scale travel 
per bit sensitivity. Is the application 
so gross that center and full-scale are 
the only points of interest, as in a 
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2 JOYSTICK POTENTIOMETERS 


Number Type 
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Figure 1; Low-resolution static interface. This interface is for 1 2-potentiometer joystick. For 4-potentiometer joysticks, build a second 


circuit like this one, and interface it to another input port. Note that if the comparator does not trigger at full-scale setting, a small 
resistor тау have to be added at Rx (marked with asterisk). 


game control, or is the application 
one which requires fine control, such 
as a cursor-positioning device in a 
high-resolution graphics system? 

АП joystick interfaces are not 
created equal. There is a trade-off 
between hardware and software. The 
lower the resolution, the fewer the 
parts. The higher the resolution, the 
greater the electrical complexity or 
the software interaction with the in- 
terface. It is also important to 
recognize that computer systems 
which operate only in a high-level 
language like BASIC cannot use an 
interface design that requires an 
assembly language subroutine as an 
integral component, In such instances 
only a static interface can be used. 

Included in this presentation are 4 
interface designs which should cover 
most requirements, as well as 
demonstrate the considerable dif- 
ferences between them. The 4 types 
are: 


© low-resolution static 
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9 high-resolution fully static 
hardware 

Ф software-driven pulse-width 
modulated 


® high-resolution analogto-digital 


Low-Resolution Static Interface 

First of all, static simply means that 
the interface hardware determines the 
potentiometer position value and pre- 
sents it in constant, parallel digital 
form to the computer. When the 
interface is attached to any parallel 
input port, this joystick value can be 
read with a single INPUT command 
in BASIC. As far as the computer is 
concerned, the value is fuily static, 
and the computer reads whatever 
data is there when the INPUT is ex- 
ecuted. The interface hardware has 
the responsibility of asynchronously 
updating the digital value as the stick 
is moved. 

Often the joystick is simply used to 
indicate relative direction апа 
magnitude, Іп a wheelchair, for in- 
stance, full linear control of speed 


and direction would require rather 
expensive drive electronics. Most 
chairs use simple relay contacts and 
provide 2 or 3 selectable speeds. А 
joystick control built for this applica- 
tion would not have to have a resolu- 
tion of 8 bits, but could, in fact, suf- 
fice with 2. Figure 1 shows a low- 
resolution static output joystick inter- 
face suitable for use in this 
application. 

Each potentiometer is connected as 
a voltage divider between a reference 
voltage source of 3.9 V and ground. 
The valtage output of each poten- 
tiometer is, in turn, fed to a 2-bit, 
parallel analog-to-digital converter. 
This type of converter uses 4 com- 
parators set for 25%, 50%, 75%, and 
100% of full scale. If a voltage, when 
applied, is less than 0.975 V, all com- 
parator outputs will be at 0 V. At 1.0 
V, corresponding to the joystick be- 
ing moved 25% of full scale, the least 
significant bit (LSB) of the converter 
will be a logic 1, while the other bits 
are low. Similarly, at full input all 


theirs 


ours. 


оо you didnt think documentation 
made a difference. 


Sure, MicroSource is flexible, powerful, 
versatile. Sure, it's sophisticated yet 
simple: the first user-oriented software. 
But you may not be aware of the biggest 
difference of all. Documentation. The most 
extensive in the industry. 


Support makes a difference, too. The 
support of some of the world's leading 
microcomputer people. The support of 
stringent field testing and follow up. 
The invaluable support of business 
software experts dedicated to helping 
you manage information in real-world 
environments. Not just when you 
acquire software, but as you implement, 
as you train, as you use Microsource to 
solve your contemporary business 
problems. 


The MicroSource Difference means 
dealer support, too: we back every 
dealer with our experience, our 


knowledge. our integrity. Plus, the 
materials and resources he needs to 
provide the finest in software solutions 
and data base management. 


From AutoScribe™, the versatile word 
processing package that means 
business ... to Bookkeeper™, designed 
by a CPA to produce efficient client 
writeups. From the powerful 
LedgerPlus™ financial package to 
MoneyBelt™, the flexible accounting 
system, both for small to medium sized 
businesses .. . or small to medium sized 
departments of big corporations. 
TimeKeeper™ — for the professional 
practice or the corporate service 
department — bills for time, when time 
means money. All MicroSource 

is backed by exhaustive operations 
manuals, incomparable factory 
support, and system expandability. It 
runs on North Star, Vector Graphics, 
Heath Data Systems, Apple and TRS-80 
22. before long, CP/M, Cromemco, Data 
General and MicroNOVA. Sample the 
MicroSource difference. 


Ask your dealer about powerful. user-oriented MicroSource software. Or call the telephone number below for the nearest 


MicroSource dealer near you. 
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comparators will be triggered, and 
bits O thru 3 will be logical 1s. 
Additional encoding logic can be 
added to produce a true 2-bit 
representation from the 4 compara- 
tors, but it is just as easy for a com- 
puter to interpret it directly. With a 
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Н ІСІ 
əң” 50K 74121 


35ms 
Rext/Cext 


Г-------------- /0Ү5Т<К------------------------ 


4-bit connection as shown, used in а 
BASIC program, 25% of fuil scale 
would be 1 decimal, 50% of full scale 
would be 3 decimal, 75% of full scale 
would be 7 decimal, and full scale 
would be 15 decimal. it should be 
easy to trigger any action by a coin- 


с 1 CLOCK 


cidence with these values. The real 
significance of this method is that the 
potentiometer position is presented 
statically to the computer and re- 
quires no other interaction. This 
makes it ideal for direct use with 
BASIC. 
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High-Resolution Static Interface 

lt is quite possible that 2 bits of 
resolution is not enough for your 
application, but direct compatibility 
with a slow, high-level language is 
still a requirement. Expanding the 
parallel comparator method will 
work in theory, but you must realize 
that a 4-bit analog-to-digital con- 
verter uses 15 comparators, and an 
8-bit, parallel analog-to-digital con- 
verter needs 255 comparators! So 
much for that method. 

Realizing that the output of the 
joystick is a variable resistance, we 
can use this to advantage. This resis- 
tance can set the time constant of a 


Number Type 45V GND 
ІСІ 74121 14 7 
IC2 74121 14 7 
IC3 7486 14 7 
ІС4 7400 14 7 
ІС5 7400 14 7 
ІС6 7404 14 ? 
ІС? 7493 . 10 
ІСВ 7493 5 10 
Ics 7495 14 7 
IC10 7495 14 т 
ІСІ! 7493 5 10 
1212 7493 5 10 
ІСІЗ 7495 14 7 
ІС14 7495 14 

ІС15 МЕ555 8 1 
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Figure 2: High-resolution, static interface. 
Each potentiometer in the joystick con- 
trols the pulse width of a ane-shot. The 


function which has a pulse width pro- 
portional to joystick position. Figure 
2 illustrates an interface design which 
uses this technique. 

The 2 joystick potentiometers R1 
and R2 control the pulse width of a 
one-shot (monostable multivi- 
brator). The one-shot has a pulse 
width of 35 ms when the poten- 
tiometer is at 50 k ohm full scale and 
something less than 100 gs at 0% of 
full scale. A 7.5 kHz clock signal 
asynchronously triggers the one-shots. 
When the one-shot fires, its duration 
is proportional to the joystick posi- 
tion and will vary from approxi- 
mately 0 to 35 ms. Using midscale 
pulse width of 17 ms as an example, 
the circuit timing is as in figure 3. 

On the leading edge of the one-shot 
signal, a clear pulse is generated 
through an edge detector configured 
7486 device. The clear pulse resets the 
2 7493s which form an 8-bit counter. 
Once cleared, the counters start 
counting clock pulses for the duration 
of the one-shot's period. On its trail- 
ing edge, a load pulse is generated 
which loads this 8-bit count into an 
8-bit storage register. The computer is 
connected to read this 8-bit value 
through a parallel input port. Suc- 
cessive clearing and counting opera- 
tions update the register every 35 ms 
or so (worst case). The clock rate is 
7.5 kHz which has a period of 133 us. 
If the one-sho. has a pulse width of 17 
ms, then 127 clock pulses would be 


CLOCK 


М 


gated to the counter. Of a total possi- 
ble 255 counts, 127 would represent 
50% of full scale. 


Software-Driven Interfaces 

So far I have discussed only static 
interfaces. If the computer used with 
the joystick has sufficient speed and 
excess computing time available, then 
it is reasonable to use the computer to 
directly determine the one-shot 
period. 

Figure 4 shows a circuit which 
directly connects to the computer bus 
and demonstrates this technique. The 
circuit as shown is wired for I/O (in- 
put/output) port decimal 255 or 
hexadecimal FF. The 4 joystick poten- 
tiometers are used as the timing 
resistors on 4 NES555-type one-shots. 
When an OUT 0, FF is executed in 
assembly language, it triggers all 4 
one-shots. To keep track of the pulse 
widths, a 74125 3-state driver gates 
the one-shot outputs onto the data 
bus during an IN FF instruction. By 
looping through this program a 
number of times and keeping track of 
the logic levels of the 4 one-shots, the 
computer can accurately determine 
joystick position in terms of loop 
counts of instruction times. Listing 1 
is a program which does this for 1 
potentiometer. 


High-Resolution Analog-o-Digital 


While all methods are in some way 
analog-to-digital converters, the last 


7.5 KHz 


ONE SHOT Q | | 0 TO 35 mSEC 


CLEAR = 2048SEC 
LOAD | = 202 SEC 
COUNT 0 TO 255 PULSES 


Figure 3: Timing diagram for interface of figure 2. The driving clock signal is 7.5 kHz. 
The one-shot can be triggered for periods of 0 to 35 ms, depending upon the position of 
the joystick. When a reading is to be taken, the counters are cleared. Counts are made 
until the one-shot signal drops, and then a load signal is sent to the interface. At this 
point the counter is read to determine the position of the joystick. 


pulse width can vary from 35 ms at full- 
scale to 100 us at 0. If a joystick with 4 
potentiometers is used, a duplicate circuit 
24 тау be constructed for the 3rd and 4th 


potentiometers. 
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clear B 

інддег one-shots 

incremenl B register 

read potentiometers 

isolate bit 0 

continue as long as one-shot is high 
value is in B register 


Listing 1: А typical assembly language program for using the joystick interface of figure 
4. After the one-shots are triggered. the program loops and checks the status of bit 0. 
When this bit is set, the conversion value is in register B. This program assumes that 
there is only 1 value being checked, and if is being пири} through bit 0. 


method is in fact an 8-bit absolute- 
analog-to-digital converter, typical of 
the type used in computerized meas- 
urement applications. IC1 is an 8-bit 
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digital-Lo-analog converter that pro- 
duces an output voltage proportional 
to a digital input applied to pins 5 
thru 12. For a complete explanation 
of this device, I refer you to a pre- 
vious " Ciarcia's Circuit Cellar" arti- 
cle, "Control the World" (September 
1977 BYTE, page 30). This article also 


outlines calibration and test pro- 
cedures. 
+54 
ICI 
МЕЗ5Б 
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The 3 basic sections are a 
computer-controlled voltage source 
(ICs 1 and 2), an analog-input 
multiplexer (IC3) which selects an in- 
dividual joystick potentiometer by a 
2-bit address code, and a comparator 
(IC4) which compares these voltages. 
In operation, the digital-to-analog 
converter is first set to 0 V out (hexa- 
decimal 00 digital input to it) and 1 
potentiometer is selected through the 
multiplexer. If VO from the digital-to- 
analog converter is less than V,, from 
the potentiometer, the output will be 
logic 0, Next, the digital-to-analog 
converter input setting is incre- 
mented, and the comparator output is 
checked again. 

Eventually an input count will be 
reached which will exceed V,,. The 
comparator output will then be a 
logic 1. The digital-to-analog con- 
verter input count is now the value of 
the voltage V,,. The worst case ге- 


quires 256 iterations using this 
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Figure 4: Software-driven interface. If the computer can directly read the input from the joystick interface, the hardware required can 
be greatly simplified. When hexadecimal FF is output to port 2, all 4 one-shots are triggered, The pulse width is then determined by a 
program ruming through a short loop looking at the logic levels of the 4 one-shots. Listing 1 shows a typical program for tits 


application. 
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Figure 5: High-resolution analog-to-digital conversion. This hardware-oriented device 
multiplexes 4 voltage inputs (from the joystick potentiometers) and has the capability of 


handling 4 more voltages. 


method. A better technique is suc- 
cessive approximation where the 
computer progresses through a 
binary search to "zero іп” on the final 
value. À full explanation of suc- 
cessive approximation is delineated in 
my article entitled "Talk to Me: Add 
a Voice to Your Computer for $35" 
(June 1978 BYTE, page 142). 


18 September 1979 © BYTE Publications Inc 


With the digital-to-analog con- 
verter set for a full-scale value of 2.56 
V, each count is equivalent to 10 mV. 
Only 4 channels of the CD4051 are 
used for the joysticks, leaving 
another 4 channels as auxiliary inputs 
from external sources, Thus it is 
possible for this interface to serve a 
dual role because of its high accuracy 
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and resolution relative to the other 
methods. 

You should now realize that both 
the design and construction of a 
joystick interface are influenced by 
many factors. [t is not unusual to find 
one manufacturer charging $50 for a 
joystick, while another charges $200. 
Resolution, accuracy, and software 
interaction are the prime considera- 
tions. Where static inputs are re- 
quired, the hardware will necessarily 
be more complicated. Resolution and 
accuracy ultimately determine the 
complexity of the interface. 

For simple spacewar-type games, 
the circuit of figure 1 should suffice. 
For more demanding applications 
such as cursor control in a high- 
resolution graphics system, figure 5 
may be the optimum choice. Be 
careful when buying joystick inter- 
faces, Make sure that they mate with 
your program requirements and your 
system's abilities, 

Next month's “Circuit Cellar" 
feature will discuss a stand-alone, 
light-emitting diode display board. m 
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is our existence. 


anything less 
Diskettes?" 


Don Stone, President, 
Mass. Auto Supply Company, 
Inc., Boston, Mass. 


Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 

Each one is tested and 
certified error-free before it 
leaves our factory. Because we 
know nothing less than 
perfection is acceptable for 
your vital business data. 

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
call toll free: 800-328-1300. 

(In Minnesota, call collect: 612- 
736-9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada Inc., 
London, Ontario, N6A 4T1. 


If it’s worth remembering, 
it's worth Scotch 
Data Recording Products. 
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Introduction to 
Multiprogramming 


Multiprogramming has usually 
been considered out of reach of the 
average personal computer experi- 
menter using a small or medium scale 
computer, Actually, anyone with a 
processor above the level of an 8008 
can operate а multiprogram ог 
multiuser system. The original pur- 
pose of multiprogramming was to 
allow more than 1 user to take advan- 
tage of a computer simultaneously. 
This increased the productivity of the 
machine by allowing programs to run 
while other programs were awaiting 
user input, access to a disk, etc. 

This may seem to conflict with the 
advantages inherent in micro- 
processor based systems (single user 
systems and low cost}. However, 
there are many instances where the 
ability to run more than 1 program at 
a time may be advantageous. Note 
that the statement "more than 1 pro- 
gram may run al a time" does not 
mean simuitaneous execution. That is 
the definition of multiprocessing 
(more than 1 processor on the bus), 
not multiprogramming. 

To describe multiprogramming 
more effectively, [ shall refer to a 
more well-known function in com- 
puters: real-time interrupts. Suppose 
we are using a microcomputer to 
manage the environment in a small 
office building. Normally we want ta 
continually poli (scan) the sensors 
that are distributed throughout 1he 
building and adjust heating, cooling 
and lights on the basis of temperature 
and time of day. Let us say that 
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Mark Dahmke 
8312 Selleck 
600 N 15th St 
Lincoln NE 68508 


during normal operation, someone in 
the building wants to change the 
temperature of an office, 

One way to do this is to have a 
video terminal and keyboard attach- 
ed to the system that generates ап in- 
terrupt when a keyboard request is 
made. Upon receiving the interrupt, 
the computer saves the status of the 
current program and enters or trans- 
fers contral to the keyboard read 
routine. As soon as the user has made 
the desired change, the system loads 
the old status information and returns 
to the original program. This same in- 
terrupl technique could be used to 
design a time shared system that 
would allow several terminals to be 
hooked up to a processor, Each ter- 
minal would generate an interrupt, 
and whichever program was active 
would be put in a wait state. This 
arrangement only works well for a 
few terminals, though. You can ima- 
gine what would happen if everyone 
happened to press a key at the same 
time. 

Figure 1 shows timing comparisons 
of several modes of operation already 
discussed. In figure 1a 2 independent 
processors are shown, each doing 
something different and neither in- 
terfering with the other. This is 
known as multiprocessing. The pro- 
cessors may or may not be sharing 
1/Olinput/output) terminals or 
memory. 

In figure 1b 2 processors are shown 
{їп a master-slave arrangement. 
Perhaps the slave processor performs 


floating point arithmetic or some 
complex 1/O function. The master 
processor can give the slave processor 
commands via an interrupt and con- 
tinue other processing until the slave 
informs it that it has finished the 
desired operation. 

Figure 1с shows a single processor 
with an interrupt being applied. The 
processor temporarily gives control 
to the routine specified by the inter- 
rupt hardware and begins executing 
it. When complete, it returns control 
to the main program. Figure 1d shows 
the multiterminal timeshare system. 
Usually the interrupt hardware con- 
tains provisions for daisy chaining or 
prioritizing the interrupts as they 
come in. Thus, if terminal 6 applies 
an interrupt and the processor is busy 
with terminal 7, terminal 6 is not 
allowed to interrupt the processor 
until terminal 7 is finished, 

Using multiprogramming 15 like 
using real-time interrupts, А multi- 
programmed system uses interrupts, 
but in a more efficient way. Imagine a 
simple 2 program situation, Suppose 
program А is running and no other 
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programs have been started. Then а 
user initiates (loads) another program 
called B. How will program B gain 
control of the system so that it might 
start to execute? 

The process of passing control 
from one program to the next is 
usually handled by an operating 
system module referred to as an inter- 
rupt call routine. Normally, to save 
the programmer the trouble of 
making sure that this routine gets 
called at regular intervals, the routine 
is usually imbedded in many of the 
I/O driver routines or other standard 
utility subroutines on a system. Note 
that this technique will in no way 
upset any of the flags or registers of 
the routine it is called from. 

This interrupt call program will: 


1. Determine if any other programs 
are waiting to execute. 


PROCESSOR | 


2. If so, save all registers and flags on 
the stack and save the address of 
the current program's stack 
pointer in a special table in 
memory. 

3. Load the new program's stack 
pointer from the table, pop all 
registers and flags off the stack. 

4. Return to the new program. 


Loading the new stack pointer 
raises some interesting questions. If 
program B has not yet begun, how 
could its registers have been pushed 
onto its stack? Figure 2 shows the 
stacks of both programs as they 
would be at each step in the previous- 
ly described interrupt call routine. 
Part of the job of the routine that in- 
itialized program B is to set up a 
dummy stack and stack pointer such 
that the program counter address on 
the top of the stack contains the entry 


point of program B. Thus, when the 
interrupt call routine reaches step 4, it 
will execute a return instruction, then 
pop the entry point address off the 
stack and begin executing program B. 
When the interrupt routine is called 
again, it will see that program А is 
waiting and will save ail of program 
B's registers and flags, swap stack 
pointers and return to program А at 
the point where it was first inter- 
rupted. 

АП this activity will take place 
every time the interrupt routine is 
called, but if one of the programs gets 
caught in an infinite loop, the inter- 
rupt call routine may not get called. 
The simplest way to avoid this kind 
of problem is to add some hardware 
to provide external timed interrupts. 
As shown in figure 3, the interrupt 
timer is set to provide an interrupt 
every 10 ms. А reset line is provided 
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Figure 1: Timing diagrams for 4 different system organizations. Figure 1а is a multiprocessing example using 2 independent pro- 
cessors. Figure 1b is a multiprocessing example using 2 processors connected in a master-slave configuration. Figure 1c is a single pro- 
cessor with 1 level of interrupt. Figure 1d is a single processor with 8 levels of interrupts. Each of the 8 levels is activated by 1 of 8 ter- 


minals. 
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Figure 2: Arrangement of all stacks and stack pointers at each interval of an interrupt call routine. 


in the event that the interrupt routine ming system, but 1 will try to give as Тһе following are essential: 

is manually called (through the soft- generalized a view as possible. 

ware method). The timer may be First, we must consider what is 1. Some form of operating system 
reset to give the program its full 10 necessary to make a useful system. that allows simplified user com- 
ms. A disable line is provided to 
allow the user to turn off the timer for 
special applications (software timing) 
in which the processor must not be in- 
terrupted. 


Figure 4 shows our previous exam- Ee ° е - 
ple of figure 1, but with the extra 
hardware generated interrupts added. 


In figure 4a some software interrupts 
are mixed in with the hardware inter- 
rupts. The timer is reset after each call 


А А à ` (THREE STATE 
to the interrupt routine. Figure 4b is Ээги. men ЗР | 
the same except that the timer is not ea > э Тотан 


reset after each call. ж) PROCESSOR 
CLEAR 
RESET 
А Complete System 2 


There аге limitless ways to ро [—. ENABLE 
about developing a computer system 
that will be easy to use. A look at the 
current market shows this to be true, 
perhaps even to a greater extent on [—. DISABLE 
the small systems level. I will not at- 
tempt to describe all possible varia- 
tions available on a multiprogram- Figure 3: Simple hardware interrupt timer set for 10 ms intervals. 
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Figure 4: Interrupt timing example of figure 1 reviewed with the addition of a hardware timer. The timer may be used in 2 ways: The 
example in figure 4a resets the timer on each interrupt call, This allows each program to receive its full 10 ms time slot. The example in 


figure 4b does not reset the timer. Therefore, a hardware interrupt occurs every 10 ms. 


munications (ie: BASIC, DOS, 
CPM). 

2. Convenient mass storage 
(cassette or disk). 

3. Sufficient memory to handle all 
programs. 


I/O 


Another consideration might be the 
internal architecture of the processor, 
but that is another level of problem. 

Figure 5 shows the memory layout 
of a typical multiprogramming 
system. To maintain a simple system, 
I have combined the operating system 


BOOTSTRAP 
LOADER 


INTERRUPT 
ROUTINE 


TIME- 
SHARING 


with the timesharing routines that 
support all terminals (video displays, 
keyboards and teletypewriters). This 
means that each time the operating 
system gains control (through an 
interrupt call or timer interrupt), it 
will complete its own activity and 
then transfer control to the time- 
sharing program for the remainder of 
the time slot. If the operating system 
is given highest priority, the response 
times of the terminals should not suf- 
fer. The operation of the timeshare 
program can be treated as a multi- 


ALL 1/0 
ROUTINES 


SUPPORT 
PROGRAM 


OPERATING 
SYSTEM (0) 


USER PROGRAM | 
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Figure 5: System geography of a typical multiprogramming system with space for the 


operating system and 2 other programs. 
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STACK O 


STACK 2 


program system in miniature, where 
each terminal is given a time slot, or it 
may be designed to simply scan the 
terminals, choosing a new terminal 
each time it is given control. 


Controlling I/O 

Many programmers have dis- 
covered the convenience of vectoring 
all I/O through 1 subroutine; this 
simplifies programming greatly and 
makes system changes much easier. 
Typically, 1 subroutine will accept an 
operand (if necessary) and an 
operator function code passed from 
the main program and will decide 
which I/O function to perform. In 
my hypothetical computer, this ap- 
proach will be used. Note that in 
some large computer systems, the 
I/O driver programs can only be ac- 
cessed by executing a special kind of 
interrupt call that informs the 
operating system that the user's pro- 
gram desires to perform some kind of 
input or output operation. The oper- 
ating system then takes charge, per- 
forms the 1/О for the program in 
question, and returns pointers telling 
where the input data was stored in 
memory or that the requested output 
function has been completed. 

This type of I/O handling is neces- 
sary because the I/O controllers are 
extremely complex and are capable of 
performing an entire 1/О operation 
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In California, a store owner charts sales on his Apple 
Computer. On weekends though, he totes Apple home to help 
plan family finances with his wife. And for the kids to explore 
the new world of bersonal computers. 


Computer Club, to challenge other members 
7 to computer games of skill and to 
| % trade programs. 


` Innovative folks everywhere 
- n 


personal computer has already 
begun — with Apple. 


in the classroom. Businessmen trust 

Apple with the books. Parents are 
making Apple the newest family pastime. And kids of all 
ages are learning how much fun computers can be. 


Visit your local computer store 


The excitement starts in your local computer store. It's 
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a friendly place, owned by one of your neighbors. He'll show 
you exactly what you can use a personal computer for. 


What to look for 


Your neighborhood computer store has several 
different brands to show you. Chances are the salesman will 
recommend an Apple Computer. Apple's the one you can 
program yourself. So there's no limit to the things you can 
do. The more you use your Apple the more uses you'll 
discover. So it's important that Apple is the computer with 
more expansion capability. You can't outgrow Apple. 


It's your move 
Grab a piece of the future for yourself — we'll give 

you the address of the Apple dealer nearest you when 

you call our toll-free number. Then drop by 

and sink your teeth into an Apple. 

(800) 538-9696. 
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PARALLEL PORTS: 


without processor intervention. In 
fact, it would be very inefficient to 
make the processor of a large system 
perform these menial tasks when it 
could be working on more important 
programs. In microcomputer systems 
we are not normally concerned with 
the optimization of [/O functions and 
it does not really hurt performance to 
have the processor perform most of 
the I/O. Consequently, the 1/О 
driver routines іп the system | am 
describing will not be considered as 
part of the operating system. They 
are just utility subroutines that may 
be called by the user's program. 


Defining the Necessary Tables 

With only 2 programs very few, if 
any tables are needed to tell the inter- 
rupt routine which program was ac- 
tive at the instant the system was in- 
terrupted and which program is next 
in line. But imagine a system capable 
of supporting 10 or more programs: 
some form of priority scheduling will 
be needed, as well as a table to hold 
all of the stack pointers of the inactive 
programs. 
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To handle the list of programs 
(herein referred to as tasks), we must 
define a task control table that keeps 
track of a number of pointers and 
descriptors. First, each entry will 
begin with the task number that uni- 
quely defines each task, Next, we will 
include the priority of the task on an 
arbitrary scale of 0 to 10, It will then 
get the processor before a task of 
lower priority (10 is highest). If 2 
tasks have the same priority, the first 
one in line in the task control table 
will get control. The task control 
table must also keep track of the last 
value of the stack of each task and 
whether or not the task may be inter- 
rupted (in the case of critical timing 
loops). 

Another important status byte that 
must be kept is the current. activity 
indicator. This byte contains the task 
number of the currently active task. 
Now let us assume that we have 3 dif- 
ferent tasks running and all have been 
initialized (stored in the task control 
table). The first task has a task 
number of 0 and a priority of 10. 
Generally the operating system is 
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given the task number 0 designation. 
Since the operating system апа 
timeshare program (user terminals) 
are considered one big program in 
this example, task 0 is also the 
designation of the timeshare system. 
Task 1 is a program that one of the 
users submitted (initiated) from a ter- 
minal; it has a priority of 10. Task 2 
was also loaded and initiated by a 
user through the timeshare terminals, 
and it has a priority of 10. 

Imagine that the timeshare pro- 
gram calls the I/O driver program to 
write a character out to a terminal. 
Since there could be many terminals 
connected to the system, how does 
the program know which one to write 
to? It would be very inefficient to 
have different routines for each 
device, but the only way that a pro- 
gram could tell the I/O driver which 
specific display to write to is for the 
calling program to know the physica! 
address of that terminal. Passing the 
actual address of the device ruins the 
neatness of the [/O routine, though. 
lt is more convenient to specify the 
function to be performed (1 — write 
to video display; 2 = read keyboard; 
3 — write to cassette; 4 — read 
cassette). 

The solution is to have another en- 
try in the task control table called a 
communications control block 
pointer that points to the location of 
the communications control block for 
the particular task. Since each task is 
given its own block, the user may 
define his or her own functions and 
addresses. Thus each program may 
have its own video display, key- 
board, cassette interface and disk. 
The communications control block 
contains a list of function numbers, 
the address of the І/О port or 
memory mapped port, and the ad- 
dress of the 1/O subroutine that will 
perform the operation. Figure 6 
shows the arrangement of all tables. 


Starting and Stopping 

To initialize a new task, the user 
adds entries to the appropriate tables 
through а console command апа 
causes a dummy stack and stack 
pointer to be created. To stop a task, 
the last thing done in the task is to call 
a subroutine that would remove its 
task control table entry. This is 
equivalent to a CALL EXIT in FOR- 
TRAN found on many larger 
systems. 
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Figure 6: Control table organization. The current activity indicator contains the task number of the active task. The task control table 
contains the task number, task priority, last value of stack pointer, interrupt status flag (1 for yes, 0 for no interrupts), and the 
pointer to the task's communications control block. The communications control block contains the 1/О (input/output) function 
code, address of I/O driver routine associated with the function code, and the 1/О port or memory mapped address assigned to the 
task for the particular function. One entry is provided for each function code used in the task. The owner of the task may add entries 


to the communications control block for specialized 1/O driver requirements. 


Example 

The easiest way to show how all 
tables and pointers affect each other 
and the system is to observe them 
during a short period of machine ac- 
tivity. As we begin, task O (the 
operating system and timeshare 
routines) has control, and a timer 
interrupt is occurring. There are 2 
other tasks in memory: task 1 has 
priority 5 and task 2 has priority 4. 

First, as the interrupt routine is 
entered it saves all registers and flags 
of task 0 on stack 0 and saves the task 
O stack pointer in the task 0 task con- 
trol table entry (see figure 7). Next, it 
scans the task control table for the 
task of next highest priority, moves 
the new task number (task 1) to the 
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current activity indicator, moves the 
task 1 stack pointer from the task 
control table to the processor's stack 
pointer, pops all of task 1/5 registers 
and flags off of stack 1, and executes 
a return, which has the effect of pop- 
ping the program counter and jump- 
ing to that address. 

Task 1, while executing, en- 
counters a call to the 1/О driver 
routine with a request for a keyboard 
input (see figure 8). When the І/О 
driver routine is entered, it scans the 
task control table to find the com- 
munication control block pointer 
entry for task 1 (the routine deter- 
mines which task called it by looking 
at the current activity indicator), then 
scans the communication control 


block for the function number entry 
corresponding to the one passed by 
the main program. Even though the 
computer may have 5 or more key- 
boards attached to it, the port address 
found in the communication control 
block gives it the address of the 
keyboard assigned to task 1. 

Since the keyboard read routine is 
a common one, the address referred 
to in the communication control 
block points to a subroutine located 
within the operating system area. 
Note that if the user had need for 
some special 1/O subroutine, he 
could locate it in his own memory 
area and put the address in his com- 
munication control block as another 
function code. 


Returning to the example, the 
keyboard read subroutine is called 
from the I/O driver, reads the 
keyboard port assigned to task 1, and 
returns to the I/O driver with the 
ASCII code. The I/O driver returns 
to the main program with the ASCII 
code іп a register or memory loca- 
Поп, In figure 9 the next timer inter- 
rupt has occurred, so control returns 
to the interrupt handler routine. 
Again, the interrupt routine saves all 
registers and flags of task 1 on stack 
1. looks at the current activity in- 
dicator to see which program was last 
active, saves the stack pointer in the 
task 1 task control table entry, scans 
the task control table for the next 
highest priority task, and finds that 
task 2 should get control. The stack 
pointer for task 2 is loaded from the 
task control table, all registers and 
Hags are popped off of stack 2 and 
again a return is executed that causes 
lask 2 to take control. 

In the next step (shown in figure 
10) task 2 has encountered the 
equivalent of a CALL EXIT or STOP 
command and has finished process- 
ing. This CALL EXIT calls a ter- 
minator routine which again finds out 
who called it (via the current activity 
indicator) and simply eradicates the 
task control table entry for that task. 
To keep things neat, all succeeding 
table entries are moved up 1 notch. 
Then, control is returned to the inter- 
rupt handler, which will find the next 
task in line, In this case, since no 
other tasks of lower priority are 
waiting, control is returned to the 
highest priority task Q. 


Error Handling 

On a single program system, error 
handling is something that the user 
can watch for manually. When 
several programs are running, the 
system must have routines to handle 
errors rapidly so that other programs 
wil not be slowed down or 
destroyed. There are many common 
errors that are relatively easy to deal 
with. Executing an invalid op code or 
forgetting to put in the 2nd or 3rd 
byte of a multibyte op code can be 
handled through a simple system 
restart (through the interrupt handler 
routine) without losing continuity. 
But what about a program loop that 
accidentally destroys part or all of 
another user's program? Оп an ІВМ 
360, all memory blocks assigned to a 
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Figure 7: Task 0 has control of the processor and has just been interrupted. The inter- 
rupt routine looks at all pointers, saves the status, and then transfers contral to task 1. 


task are given a unique 4-bit protect 
key (which is the same as the task 
number) that is stored in external 
hardware. 

One approach might involve 
having 2 external 16-bit registers that 
could be loaded by the interrupt 
routine with the high and low 
memory addresses of the active task. 
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Then, every time the address bus has 
a valid address on it, it is tested 
against these registers. However, 
special precautions would have to be 
taken in those cases in which a utility 
in low memory (I/O driver routine 
etc) is called, or when memory map- 
ped I/O ports outside these address 
limits are used. 
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Figure 8: Task 1 has requested keyboard input from its assigned keyboard. When the 
input is completed, the 1/O (input/output) driver returns control to task 1. 
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Resolving Allocation Conflicts 
* TRANSFER OF CONTROL Allocating 1/О devices has been а 
problem since the early days of com- 
puters. Devices like tape drives and 
card readers (sequential devices) are 


e00TSTRAP INTERRUPT nonshareable: only 1 program may 
LOADER - ROUTINE 


» рата OR POINTERS 


use them at a time. However, disk 
drives are considered shareable, since 
the head may be positioned at ran- 
dom to gather data. The simplest 
method that can be applied to the 
system described in this article would 
be to have the initiator program 
—: check all communication control 
blocks to make sure that certain 
devices are not assigned more than 
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I/O Software Considerations 

STACK ! As mentioned earlier, I/O techni- 

ques in use on small systems leave all 

control up to the processor. If special 

COMMUNICATIONS. | timing is needed or if strobes or ready 

flags have to be checked, software is 

used instead of extra hardware, as in 
the case of larger systems. This in 
itself is good from the standpoint of 
economy, but requires that special 
care be taken when writing the driver 

Figure 9: Task 1 has been interrupted and turns control over to the interrupt routine. and controller software. 

Control is then passed to task 2. For example, suppose a cassette 
read routine uses a universal asyn- 
chronous receiver transmitter 
(UART) implemented in software as 
an algorithm instead of hardware. In 
a nonmultitasking system, the pro- 

дыні de cereale gram may simply loop and time 
anus asd айыт down between bits, but in a multitask 
system the timer interrupt would 
surely halt the activity and execute 

BOOTSTRAP INTERRUPT other programs. It may be well over 

—" "imd 30 ms before it can return to the 

cassette read routine. It is easy to see 

Жағы what can happen to critical timing 

ACTIVITY | loops on a system that uses any kind 

of interrupts. 

The solution? If you must do the 
critical timing in software, it is 
necessary to turn off the interrupt 


mopman m mje A 


COMMUNICATIONS 


.| CONTROL BLOCK MEN S . "e Ме 
Мысы. нр сене timer while in the critical loop апа 
reactivate it when in noncritical parts 
COMMUNICATIONS " " 
CONTROL BLOCK of the routine. If external hardware is 


ONE 


used, and internal timing is reduced 


Figure 10. Task 2 has completed its execu- 
tion and encounters a CALL EXIT. Con- 

COMMUNICATIONS trol is given to the terminator routine 

eS SEEN S which performs some cleanup operations 
zd and removes the task 2 entry from the 
task control table, effectively destroying 
зтаси т the task. Control is then given to the inter- 
rupt routine which again scans the task 
control table to find the next task awaiting 
execution. 


30 September 1979 © BYTE Publications Inc Circle 255 on inquiry сага. 


DOUBLE DENSITY 


їй ТОТ. 


“ы; Һары 


| Tif 


ы 1 " 


Now you can put your S-100 system solidly into 
a full-size, single/double density, 600K bytes/side 
disk memory for just $1149 complete. 

DISCUS/2D™ single/double density disk 
memory from Thinker Toys™ is fully equipped, fully 


assembled, and fully guaranteed to perform perfectly. 


DISCUS/2D™ is a second generation disk 
memory system that's compatible with the new IBM 
System 34 format. The disk drive is a full-size Shugart 
800R, the standard of reliability and performance in 
disk drives. It's delivered in a handsome cabinet with 
built-in power supply. 

The S-100 controller utilizes the amazing Western 
Digital 1791 dual-density controller chip... plus 
power-on jump circuitry, ІК of RAM, ІК of ROM with 
built-in monitor, and a hardware UART to make I/O 
interfacing a snap. 

The DISCUS/2D™ system is fully integrated with 
innovations by designer/inventor George Morrow. 
Software includes BASIC-V"" virtual disk BASIC, 


SOLID SAVINGS! 


АЗСА ҒАУ 
қ BYTES’ 


DOS, and DISK-ATE'" assembler/editor. Patches for 
CP/M* are also included. CP/M* MicroSoft Disk 
BASIC and FORTRAN are also available at extra cost. 

DISCUS/2D™ is the really solid single/double 
density disk system you've been waiting for. We can 
deliver it now for just $1149. And for just $795 apiece, 
you can add up to 3 additional Shugart drives to your 
system. Both the hardware and software are ready 
when vou are. 

Ask your local computer store to order the 


DISCUS/2D" for you. Or, if unavailable locally, write 
Thinker Toys,™ 5221 Central Ave., Richmond, CA 
94804. Or call (415) 524-2101 weekdays, 10-5 Pacific 
Time. (FOB Berkeley. Cal. res. add tax.) 


*CP/M is a trademark of Digital Research. 


(жетон makes disk memory for 


Thinker Toys 


to noncritical loops, the intervention 
of the multitask interrupt timer will 
not normally affect the system. If the 
interrupt timer causes an interrupt 
just before a byte is received by the 
UART but returns in time for the 
next byte to be received, the easiest 
way to assure that the cassette read 
routine does not drop a byte is to set 
the timing of the interrupt oscillator 
to at least twice as fast as the 
transmission rate of the UART. This 
greatly reduces chances of losing a 
byte. 

An alternate approach is to have 
even more hardware that forces the 
interrupt timer to timeout and return 
control to the program awaiting the 
data transfer operation when the in- 
coming data is present. А third way 
involves the use of direct memory ac- 
cess (DMA) capability, in which the 
external controller reads the UART 
and deposits the data directly into 
memory. With this approach, the 
calling program need only initialize 
the external registers and go into a 
wait state until the transfer is com- 
plete, allowing the rest of the tasks to 


Fourth" 
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from the 
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execute normally. This last approach 
is used on many large systems and 
constitutes what is called а channel. 


Managing the System 

As you can see, many levels of ac- 
tivity are required to control a 
multiprogramming system properly. 
It is also apparent that some minimal 
hardware is required to prevent one 
user from obtaining exclusive control 
of the processor or writing over 
someone else's program or data. The 
use of control tables and a standard 
interrupt routine are also important 
as a way of letting the interrupt 
routines and [/O drivers know which 
task had control of the processor last. 

If the user plans to run BASIC soft- 
ware or some other kind of language 
interpreter, the safety features 
discussed earlier may be implemented 
as part of the interpreter. To run a 
lower-level operating system that 
allows the user to generate assembler 
level code will generally require the 
hardware described in this article, 
thus safeguarding the system and its 
users from accidental loss of pro- 


grams or data. In general, the use of 
timed interrupts allows for a fairly 
even distribution of processor 
activity, ahd depending on the cycle 
time of the host system, between 4 
and 12 tasks may be handled without 
too noticeable a delay in response 
time. lli 
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THS-80* 
Project 


FMG Corporation was formed in 
1975 as a software consulting 
company. For the past 4 years 
FMG has been developing and in- 
troducing new programs de- 
signed to increase the versatility 
ol the TRS-80. Last year we intro- 
duced the СР:М system, this year 
we offer the UCSD Pascal system. 


PASCAL 


UCSD Pascal. the powertul general 
purpose tanguage system, de- 
veloped lor large and complex 
systems, 15 now available lor your 
TRS-80. 

The FMG UCSD Pascal system 
opens a new generalion of value for 
your TRS-B0. Package includes. 


FORTRAN 
Now On Sale! 


Comparable to compilers an large 
mainframes and minicompulers, All 
of ANSI standard FORTRAN ХЗ 9- 
1966 is included excep! COMPLEX 
dala type Therefore. users may 
take advantage of the many applica- 
tions programs already неп in 
FORTRAN Package includes 


FORTRAN Compiler 
Macro Assembler (280) 
Linker 
Library 
Lib Manager (Mol in TRS-DOS 
version.) 
Рпсе $350.00 

Foi this month only 

Sale priced at 250.00) 
Manual $25.00 
(Speciy TRS-DOS or TAS-CP M 
versions } 


Operating System А 
Seren Editor SID Symbolic 
280 Macra Assembler Instruction 

NS 

Pascal Compiler Debugger 


Utrhities and System Reference Book 
Price $150.00 
(Requires 48k System with 2 drives ) 
Available without Macro Assembler, 
Linker and Library 
Price $100.00 


Symbolic memory reference with 
built-in assembler disassembler 
SID Diskelte and Manual Price 
$125.00 
For this Month Only 

Sale Priced at $75 00 
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N 
CP/M Operating W 


System New 1.46 
Version 


Includes AS-232 and |O Byte m- 
plementation, Editor. Assembler. 
Debugger and Utilities for 8080 and 
280 Syslams. For up lo four TAS-80 
lloppy disks Package includes: 
CP M System Diskette 5! «^ 
CP M Fealures and Facilities 

Manual 
CP M Editor s Manual 
CP M Assembler Manual 
CP M Debugger Manual 
CP M Interface Guide 

Price $150.00 

(Requires 16k and one drive 
mirumurm | 
(Sel ol 5 Manuals $25 00) 
Updates for 1 4 versions owners 


$15 00 


MAC Macro 
Assembler 


Compalible wih new Intel Macro 
standard Complete Guide te Macro 
applicatians MAC Diskette and 
Manual Price 5150 00 
For this Month Only 

Sale Priced a! $99.00 


TEXTWRITER ТІ 


А text formatting program that 
pints files created by ап editing 
program Contracts. personalized 
form letters and other documents 
can be printed from a stored library 
of standard paragraphs 
Prce 5130 00 
For This Month Only 
Sale Priced at $75 00 


Manual $25 00 
rTRe80 NEW 
COMMUNICATOR 


RS232 Communication. Program 
allows the TRS-80 to transmi or te- 
семе programs or data files. Also 
makes the TRS-80 into a remote ter- 
minal. Requires Radio Shack А5232 
and CP M 

$25 00 


Call or Write 


for Complete information 


A Division of Applied Data Corp 
Р.О. Box 16020,89 Fort Worth, 
Texas 76133 + (817) 294-2510 


Ups M ? ates ít 1 
Big. 
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REAL ESTATE SOFTWARE 


Business Is Booming 
Over 240,000 Offices Nationwide 
And Still Growing! 


The Real Estate Market has never been so widespread, profitable and competitive! To beat competition and reduce 
expensive labor costs, more and more real estate offices are relying upon computers to organize and direct their 


business transactions. 


To meet this growing demand, R.S.!., Inc.™, has devel- 
oped the most comprehensive Real Estate Software ever 
that is specially designed to satisfy the needs of all Realtors 
.. . large or small. The software is easy to use and requires 
no training. 


В.5.1., Inc.™, Real Estate Software is divided into 2 pro- 
grams, Property Management and Cash Flow Analysis 
(forthcoming). Each program comes complete with an 
instruction manual that features screen-by-screen displays. 


The Programs run on a DEC station 78 & 88 series, CP/M” 
operating system type 8080 or Z-80 with 48K of memory, 
C Basic 2 version 2.03, CRUN 2 version 2.03, 8 inch single 
or dual density floppy disks, a 132 character printer and 
CRT terminal with a 24 x 80 screen. 


MAIL COUPON OR CALL... 
TOLL—FREE 


(800) 227-3474 


R.S.I.*"^'s Software systems for the Real Estate market 
can be profitable for you. Inquire today for full details 


on Real Estate Software programs. Circle 323 on inquiry card. 
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PROPERTY MANAGEMENT SOFTWARE 
Comes Complete With a 200 Page Instruction 
Manual... With 80 Screen-by-Screen Displays 
for Easy Reference! 


Program includes: 


* Operating Statement Report 
* Balance Sheet Report 
* Rent Book Report 
* Management Fees Report 
* Vacancy Report 
* Late Rent Report 
* Check Writing / Check Register 
* Deposit Register 
& much more... 


— ж-- ж-- жә c c mcm c mn mc mc mc mmc mc mc c m mc mc mc mc mc mnc m m жәе o m mm c m m жш Io | 


R.S.1.™ 

2126 Lombard St. / San Francisco, CA 94123 
! Check enclosed Bil ту Master Charge VISA 
Send me your PROPERTY MANAGEMENT software 
complete with 200 pg. manual Гог $595.00 (shipping & in- 
surance included / CA residents add sales tax). 


Mail to: 


Acct. # — == 
Exp. date Signalure 
Name 
Аба .  — —— e 
Gy S ЭШ. om ль. 
Telephone Ci Ue area code; 


DEALERS!.. Check here [] aod attach business card to 
coupon for complete details on all R.S.1.™ Software and 
merchandising support! ! 


Interface а Chessboard 
to Your KIM-1 


Chess is a fascinating game. Com- 
puter chess is especially fascinating 
because the complex analysis which 
determines each move is performed 
by a machine instead of a human. 
Computer chess offers an excellent 
way to demonstrate the power and 
versatility of personal computers. 

Most computer chess systems are 
unable to "see" a chessboard. A 


Jeff Teeters 
1720 Coolidge Ct 
Eau Claire WI 54701 


human playing against a computer 
will usually set up a chessboard 
beside the computer, and the moves 
will be communicated to and from 
the machine through the use of a 
keyboard and a display in some type 
of abstract notation. 

Keyboard entry of moves is unde- 
sirable. lt is inconvenient, error 
prone, and inelegant. The abstract 


Photo 1: Two pawns, a White Knight, and a loose rivet are shown on top of the elec- 
tronic chessboard. One row of 8 light emitting diodes (LEDs) is placed along the left side 
of the board, and another row is placed along the bottom of the board as seen by the 
human player. Two LEDs are lit to indicate a single square, using an X, Y axis system. A 
single large hole is drilled in the center of each square to accept entrance of the rivet 
which is glued to the bottom of each chessman. The rivet completes an electrical circuit 
between 2 pieces of wire that run from smaller holes through the large central hole. This 
switching arrangement allows the computer to detect the presence or absence of a piece 
at each square of the board. In this prototype, an additional set of 3 wires is seen in each 
square; these wires remain from an earlier, unsuccessful switching attempt. 
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notation promotes errors and makes 
play difficult for people who do not 
know the notation system. Further- 
more, errors may not be detected un- 
til many intervening moves have 
occurred, 

An ideal chess-playing system 
would contain a digital television 
camera to observe the board and a 
mechanical arm to move the pieces. 
[A mechanical arm designed for 
exactly this application was described 
in the article “А Hobbyist Robot 
Arm,” by Keith Baxter and Timothy 
Daly in the February 1979 BYTE, 
page 84...RSS] A less costly alter- 
native is to construct a chessboard 
which can electronically com- 
municate with the computer. The 
computer may then “look” at the 
board position through its 1/О(іп- 
put/output) ports. A means of in- 
dicating the computer's moves on the 
chessboard itself may also be pro- 
vided. 

In the system that I have con- 
structed, the user makes his move on 
the electronic chessboard, instead of 
typing each move on a keyboard. The 
computer's moves are displayed on 
the chessboard through the use of 
discrete light emitting diodes (LEDs), 
arranged in an X,Y coordinate sys- 
tem. The LEDs show the user exactly 
which chessman the computer wants 
to move, and to which square. 
Іп addition to being aesthetically 
pleasing, this system makes it im- 
possible to enter your move in- 
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Jeff Teeters is an undergraduate student at 
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correctly, and easy to interpret the 
computers move. The board is 
continuously scanned so that even if 
the user moves the computer's piece 
incorrectly, the mistake is detected 
immediately. А speaker is connected 
to the computer to let unwary users 
know (by a buzz) when they misinter- 
pret a computer move. This speaker 
also emits a brief sound when the 
chess program has decided on a move 
and when it has been recorded into 
the computer's internal board 
representation. 

This project is designed for specific 
use with Peter Jenning's Microchess, 
running on a KIM-1 with about 0.5 K 
bytes of extra memory. Ітріе- 
mentation on other 6502 based com- 
puter systems should be relatively 
easy since only a few minor software 
modifications would be needed. The 
required hardware consists of a chess 
set, a package of cheap switching 
diodes, 2 integrated circuits, 16 
discrete LEDs and 32 copper rivets. 

The chessboard should have a thin, 
nonconductive surface that is easy to 
drill holes through. This surface must 
be supported by side panels so there is 
a hollow space of about 2 cm under 
the board for wiring. I used a cheap 
plywood chess set that is designed to 
fold into a storage box for the 
chessmen. The copper rivets should 
be small in diameter, about 12 mm 
long, and have a flat top. The ones 
that I used were size 9 rivets manufac- 
tured by the Tower Corporation of 
Madison IN. 


System Concepts 

KIM-1 Microchess uses an internal 
board-status table to keep track of the 
whereabouts of the chessmen. This 
table contains 32 square numbers 
which indicate the position of the 32 
pieces. It is important to realize that 
Microchess generates moves solely on 
the basis of what is in that table, and 
not how it was placed there. My plan 
of attack was simple. І had only to 
wire a chessboard to the computer 
and write an interface program that 
would translate moves on the chess- 
board into changes in the table. Since 
this program will be needed only 
when moves are physically being 
made, it can be called from 
Microchess and used in place of the 
Microchess keyboard I/O (input/out- 
put) routines. After the user has 
finished moving, control can be 


Photo 2: The bottom of the chessboard, The switching diodes and connecting wires are 
soldered directly to the wire contacts in the central holes, The 2 integrated circuits are 
type SN74154 decoder/demultiplexers. Note the tips of rivets protruding through some 


of the holes. 


transferred back to Microchess to 
compute the machine's next move. 

The Microchess to chessboard 
interface program 15 logically 
straightforward. If no move is being 
made, the table should be an accurate 
representation of the board. A move 
is detected when the table does not 
correctly represent the current board 
position. If an empty square appears 
on the board where the table indicates 
that a chessman resides, then the user 
has just picked up that man. If the 
table shows an unoccupied square 
which the board indicates is occu- 
pied, a chessman has just been set 
down in that square. А move is con- 
stituted by the user picking up a man 
and setting it down in some other 
location. А capture is completed by 
picking up 2 men and setting 1 down 
in the space formerly occupied by the 
other. Because the Microchess table is 
updated each time a simple move or 
capture is made, the table always 
gives an accurate representation of 
the current board position. 


Hardware Details 

Note that the chessboard interface 
program can keep track of the moves 
that are made simply by knowing if 
individual squares are occupied by a 
piece or are empty. The circuit which 


Photo 3: The complete chessplaying sys- 
tem. The completed electronic chessboard 
stands in the foreground. The chessboard 
and the sound-effect speaker are con- 
nected to the KIM-1 computer residing in 
the suitcase in the background. 


provides this information to the com- 
puter is illustrated in figure 1. For 
purposes of square identification, the 
chessboard is conceptually cut in 
half. The 2 pieces are placed logically 
end to end, forming an arrangement 
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September 1977 


THE TRAP DOOR 


March 1979 


Byte Cover Prints -- 


The September '77 and March '79 covers of BYTE 
are now each available as a limited edition art print, 
personally signed and numbered by the artist, 
Robert Tinney. 


These prints are strictly limited to a quantity of 750 
for each cover, and no other editions, of any size, 
will ever be published. Each print is 18" x 22", 
printed on quality, coated stock, and signed and 
numbered in pencil at bottom. 


The price of each print is $25. This includes 1) a 
signed and numbered print; 2) a Certificate of 
Authenticity, also signed personally by the artist 
and witnessed, attesting to the number of the edi- 
tion (750), and the destruction of the printing plates; 
and 3) first class shipment in a heavy-duty mailing 
tube. ` 


To order your limited edition art print, fill out and 
mail the order form below. 


Send me “Breaking the Sound Barrier'' 
| prints at $25 each, and "Trap Door” 


Ship my print(s) to: 


prints at $25 each. | understand this price in- Name 
cludes Certificate of Authenticity and first class Address 
shipment. 
City — — — ——— —: State S| RN S 


OI have enclosed check or money order 
to Robert Tinney Graphics. 
O Charge this to my Master Charge or Visa 


Card # 


Send order to: 


robert tinney graphics 


Р О. Box 45047 • Baton Rouge, LA 70895 


Expires: 


LL 
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CCS has everything to expand your Apple II 


Friendly Frankie's roadside accessories, including: prom faster, and for a lot less bucks 
Apple !! stand has plenty to whet modules, asynchronous and For all the mouth-watering 
your appetite for expansion. So, if synchronous serial interfaces, details, contact our northern 
you re ready to have your Apple |! arithmetic processors, prograrn- California headquarters or your 
computer interface with the outside mable timers, parallel interfaces, local roadside computer store. If 
world, wheel around to Frankie's A/D converters, and Apple II Frankies out, ask for Dennis or 
stand today. compatible boards galore. Jerry. They'll be glad to help you. 

Expand to your heart's con- Let Frankie connect your "Apple Il is a registered 
tent with our full range of delicious Apple ll to the rest of the world trademark of Apple Computers, Inc 
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Figure 1: Circuit which determines whether or not a given square is occupied. The chessboard is conceptually cut in half. it is placed 
so that the squares form a 4 by 16 matrix. For each square, a diode апа а switch are wired in series between the appropriate row and 
column lines. A closed switch indicates an occupied square; an open switch indicates an empty square. 


of 4 rows and 16 columns. À diode 
matrix allows the hardware to iden- 
tify the individual squares. 

The integrated circuit in figure 1 is 
a type SN74154 4 to 16 line decoder/ 
demultiplexer. The 4 input lines to the 
device are connected to the KIM-1 
I/O port А. Each of the 16 output 
lines is linked to a column in the 
matrix. This portion of the circuit 
allows the KIM-1 to select 4 squares 
out of the total of 64. The 4 rows of 
the matrix are connected to the I/O 
port B. Row and column addressing 
allows scanning of a single square. 
Each square of the chessboard has a 
switch. A closed switch indicates that 
the square has a piece on it; an open 
switch shows that the square is 
empty. 

To determine whether or not a 
piece is on a particular square, the 
interface program first selects the 
column by sending the correct binary 
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code to the 4 input lines on the 
SN74154. This brings 1 of the 16 out- 
put lines low, while the diodes keep 
the rest high. If the switch is closed 
(ie: a piece is on the square), then the 
corresponding row-line will be pulled 
low and the matching port-B data 
register bit will be a 0. Thus,by select- 
ing the column through port A and 
testing the row bits in port B, it is 
possible to determine the status of 
every square on the board. 


Switch Experimentation 

Now for the hard part: what can be 
used as a switch? The actual mechani- 
cal operation remains the only unre- 
solved detail. АП that is needed is 
some means of closing the switch 
whenever a piece is set down, and 
opening it when one is picked up. 
There are several ways to accomplish 
this—some of which are better than 
others. 


In my first attempt I put aluminum 
foil on the bottom of the pieces and 
used simple wire contacts on top of 
the board. I punched 6 holes into each 
square using a large needle to form 
the corners of 2 concentric, equi- 
lateral triangles. Three strands of 
wire were looped through the holes 
forming 3 symmetric contacts (see 
figure 2a). The third contact was used 
only to balance the pieces. 

The concept is simple. The piece is 
set on top of the wire contacts and the 
aluminum foil makes the necessary 
connection, Unfortunately it didn't 
work. The contacts were not suffi- 
ciently stable, and the slightest vibra- 
tion rocked the pieces, leading the 
program to believe that the user was 
trying to move 5 or 10 pieces at once. 

That problem might have been 
solved by mounting magnets on the 
pieces and using a chessboard with a 
nonconductive magnetic surface, 


I’ve finally found a personal: not surprising 


that professionals 
computer І res ec get excited about the Compucolor П. It's 
* atotally-integrated 8080A system 
Com ucolor || with full color graphics display. built-in 51K mini- 
p ® disk drive, and the best cost performance ratio 


available in a personal computer. 

The complete system is only $ 1595.*And that price includes 8K user RAM, RS-232C 
compatibility and random access file capabilities. 

Our 8 foreground and background colors will boost your comprehension, while 
introducing vou to an exciting new dimension in BASIC programming. The vector graphics 
have 16,484 individually-accessible plot blocks. And the 13" diagonal measure screen gives 
you 32 lines of 64 ASCII characters. You also have the flexibility that comes with 16K 
Extended Disk BASIC ROM. 

Compucolor П offers a number of other options and accessories. like а second disk 
drive and expanded keyboard. as well as expandability to 32K of user RAM. Of course we 
also have a whole library of low-cost Sof-Disk™ programs, including an assembler and 
text editor. 

Visit vour nearest computer store for details. And 
while you re there, do some comparison testing. With all 
due respect to the | 
others, once you see її, E 
you'll be sold on the б. Compucolor 
Compucolor II. Cor poration 


1 nrereuched photo ot screen 


17.5. Domesti price 


Compucolor Corporation» Post Office Bos 30% Могсғов5. Georgia 30071 Telephone 404/449-5996 
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Figure 2a: The first attempt to form a 
switch for the squares. Three symmetric 
contacts on top of each square were made 
by looping bare wire through holes in the 
board. Two of the contacts were wired to 
the row and column lines on the back side 
of the board. (The third wire was simply 
to balance the piece upright.) The pieces 
had aluminum foil glued to their bottoms. 
When such a chessman was set down on 
the contacts, electrical continuity was 
achieved. Unfortunately, vibration 
caused intermittent contact and confused 
the computer, 


Another possibility would be to 
eliminate wire contacts entirely and 
use reed switches or some type of 
photocel. Unfortunately, one such 
device must be mounted under each 
square, necessitating a total of 64 
devices. Although they would have 
undoubtedly worked, 64 photocells 
or reed switches would have cost 
more than I was willing to spend on 
the project. 


Switch Success 

1 eventually figured out a contact 
method that was both cheap and 
reliable. 1 drilled a small hole in the 
center of each square, just large 
enough to slide in a copper rivet. Two 
strands of bare copper wire from 2 of 
the inner contact holes used in my first 
attempt were looped through the 
larger central hole forming 2 contacts 
inside of the hole (see figure 2b). The 
felt on the bottom of the pieces was 
peeled off and the tapered copper 
rivets were glued onto the metal 
weight underneath the felt with an in- 
stant bonding adhesive. 

I have found that these contacts 
work quite well. The tapered copper 
rivets slide easily in and out of the 
hole, while slight pressure from the 
sides of the hole forces the rivet to 
make good contact with the copper 
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Figure 2b: The second attempt to form a 
square switch, This attempt was 
successful. Copper rivets were glued to 
the bottom of the chessmen. A large hole 
was drilled in the center of each square to 
receive the rivet. Two wires were looped 
through the large central hole from 2 
smaller holes (left over from the first 
switch attempt). The rivet closes the elec- 
trical circuit. 


wire. The pieces remain intact and the 
electrical contacts remain solid, even 
when the chessboard is held upside 
down and shaken gently. Of course 
when you wire your chessboard, you 
should leave out the 3 symmetric 
wires that [ tried on my first version. 
Only the 2 strands which were looped 
through the rivet hole need to be in- 
stalled (see figure 2c). 


Hardware for Computer Output 
The LEDs are wired according to 
figure 3. The integrated circuit is 
another 4 to 16 line decoder whose 4 
inputs are connected to the I/O ports. 
Note that decoder outputs O thru 7 
are connected sequentially to the 
rank— indicating (Y axis) LEDs with 
the O-bit output being connected to 
the uppermost LED. Likewise, the 
file—indicating (X axis) LEDs are 
connected left to right with outputs 8 
thru 15. The chip-enable line is con- 
nected to [/O port pin PBO so that the 
LEDs can be turned off while Micro- 
chess is computing a move. 
Mounting of the LEDs on the sides 
of the chessboard is relatively 
straightforward. I used a large needle 
to punch the holes for the leads prior 
to insertion. Glue can be used to hold 
them in place. Be sure to orient the 
chessboard so that a white square is 
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Figure 2c: Illustration of the appearance of 
a square which uses rivet switches, and 
which previously did not have other 
methods installed in it. The reader may do 
it correctly the first time. 


in the lower right-hand corner of the 
side facing the human player. This 
means that the 2 rows of LEDs install- 
ed on the left side and bottom of the 
board will meet at a corner contain- 
ing a black square. 

The speaker is connected to output 
port pin PAO in the manner described 
in the KIM-1 User's Manual on page 
57. See figure 4 for an illustration of 
the I/O port connections. 


Software 

The necessary modifications to 
Microchess are shown in listing 1. 
The Microchess to chessboard inter- 
face program with source and object 
listing is given in listing 2. Although I 
used a nonstandard meta-assembler, 
most of the mnemonics are similar to, 
if not the same as, the MOS Techno- 
logy standard mnemonics. The 
listings are fairly well documented. 

There are, however, some general 
concepts that may be difficult to 
deduce from the listings. The 
workhorse of the chessboard inter- 
face program is subroutine GET- 
MOVE. GET-MOVE calls the KIM 
monitor routine GETKEY before 
doing anything else, in order to see if 
the user has pressed the DA key 
(which is used when setting up a new 
position) or the PC key (which clears 


OUTPUTS 


SN74154 


INPUTS 


Figure 3: Circuit for lighting the light emitting diodes (LEDs) that indicate the computer's move. The computer moves as follows. 
The program lights the X and Y axis LEDs which together indicate the single square on which the piece to be moved resides. The per- 
son picks up the indicated piece. After the user picks up the piece, different LEDs light up that point to the square to which the piece 
ts fo be moved. The person then places the chessman as indicated. A mistake causes the computer to emit a characteristic sound. 
The chip-enable line of IC1 is connected to 1/O (input/output) port pin PB 0 so that the LEDs may be turned off while the chess pro- 
gram is computing its next move, 
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the board for а new game). If neither 
the DA nor PC key is depressed, 
GET-MOVE scans the chessboard, 
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square by square, searching for pieces 
that were recently picked up or set 
down. This is done by comparing the 
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Figure 4: Schematic diagram of chessboard input connections for the KIM-1. If the 
speaker is built into the chessboard, а 16 conductor cable is required to connect the 
board to the KIM-1 application connector. Thirteen conductors control the chessboard 
and light emitting diodes; 3 are needed for speaker, ground, and +5 V supply. The 
cable should be of sufficient length that the chessboard тау be set in a convenient posi- 


tion for game playing. 
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Microchess board-status table to 
the current board position, as pre- 
viously described, There is one im- 
portant exception. When the user 
picks up a piece to make a move, 
SHOULDBEUP-FLAG is made non- 
zero, and the square where the piece 
used to be is stored in hexadecimal 
addresses FA and F9. A nonzero 
SHOULDBEUP-FLAG tells sub- 
routine GET-MOVE that the 2 
squares in ҒА and F9 shouid not be 
occupied, even if they are shown in 
the tabie. This is done to prevent 
GET-MOVE from continuously 
reporting that the same piece was 
picked up. 

Upon exit from the subroutine, the 
result of the search is stored in the 
accumulator and in location UP- 
CLEAR-DOWN. A +1 is returned if 
a piece has been picked up, a 0 if there 
is no change, and a —1 if a piece was 
set down. If a piece was picked up or 
set down, then CHANGING- 
SQUARE will contain the number of 
the square where the pickup or set- 
down occurred. Likewise, if a piece 
was picked up, then CHANGING- 
PIECE will contain the hexadecimal 
designation of that piece as outlined 
on page 3 of the Microchess player's 
manual. 

While GET-MOVE is scanning the 
chessboard, it also lights up the X and 
Y axis LEDs that point to the square 
in LIGHT-SQUARE. If SPEAKER- 
FLAG is nonzero, the speaker is 
rapidly toggled to produce a hum. 

Subroutine CLEAR-STACK resets 
the Microchess and the machine stack 
pointers back to their initial values. 
The subroutine is called from various 
parts of the interface program to pre- 
vent the stacks from overflowing into 
Microchess code. 

After Microchess has computed 
each move, control is transferred to 
the start of the interface program at 
hexadecimal address 2000. The user 
must physically move the pieces for 
the computer. The piece designation 
and the from and to squares of the 
calculated move are stored in the 
KIM display at hexadecimal 
addresses FB, ҒА, and F9 respective- 
ly. Because of the no-operation in- 
structions inserted at address 03Е1, 
the move has not been recorded in the 
board-status table. Addresses 2010 
through 2040 of listing 2 contain code 


Text continued on page 4ó 


Circle 256 on inquiry card. =p- 


Toys = 
= , 
————— лі бан 


|тілі ыншы шиш 


Iubb VE 


ee ЗЛКЕТТІР ӨТТЕ 


с>: G 
ТЕЛІЛГІТІ! 
LA ML BLA 


7415266 
"ovPASS. CAP 


ТТПТТ ues 


З.Д. М.А. А. А.А, ы, АМ M A AIEA A Лл. 2-2. 


121917777 
41 е a À 
| voee a Д „7%. 524) "M. ғала 
Е MIT A М 


nuni n ud iit ининин ТИРИ 


6 
Copyright io А-А с> hA Corre ае 


i 


— 
тез 


D 


р; 


Circle 208 on inquiry card. 


qvematrox 


microprocessor 
displays 


ALTR-2480 


ALT-256 


$100 BUS 


Standard TV Monitor Controllers 


ALPHANUMERICS: Transparent Memory insures 
clean wdeo while leaving CPU tree to pertorm 
other lasks. 24 x BO ог 2 pages 24 x 40 96 ASCII 
characlers with descenders plus 32 graphics 
symbols  Normal/inverse video and blink 
available on a per character basis. 


GRAPHICS: 258 x 255 high resolution 
monochrome sell-contaimed graphics display 
and a software controlled ALT-512 provides 512 
horizontal x 256 vertical or two 256 x 256 images 
allowing grey scale or high speed animalion X-Y 
addressing of memory located in 1/0 area allows 
GPU maximum work space 

COMBINED: The ALT-256 and ALT-512 graphics 
boards allow easy connection to the ALTA-2480 
providing іші aipha/graph capability оп Iwo 
cards 


Matrox offers a highly diversified. selection of 
modules and PC boards allowing customers to 
solve display problems rapidly and cost 
eifeclively These ready to use sub-systems аге 
available off the shelf in sell-contained module for 
any uP or on PC boards bus compatible with 
DEC 151-11  PDP-t1. Mostek;/Proiog STD. 
Inte» N8C SBC Mulisbus. Motorota Exorciser 
Custom Designs as well as the MTX A1 & MTXB1 
Alpha chips - the single chip keyboard & display 
controllers - give Matrox the most extensive 
display capability in the industry 


(avg matron electronic systems 


The Visible Solutions Company 


S800 ANDOVER AVENUE T.M.R, MONTREAL QUE НТ IHA 
TEL 1514] 735-0162 TELEX. 08-825057 
US ONLY TRIMEX BUILDING MOOERS, М.У 12858 


44 September 1979 © BYTE Publications Inc 


Listing 1: Modifications which were made to Peter Jennings' KIM-1 Microchess program 
to allow for the use of the electronic chessboard. Change the specified locations in 
memory with the KIM monitor. 


Address (Hexadecimal) 


00B9 
01AC 
ОЗА? 
O3E1 

03Е9 
ОЗЕС 


New Code (Hexadecimal) 


A9 FF 

8D 01 17 
А8 21 

80 03 17 
40 00 20 
00 

60 

02 04 

08 10 

60 

B1 

EA EA ҒА 
20 39 00 
4C 00 00 


Comments 
Set up Port A-DDR 
Set up Port B-DDR 


Jump to interface program 
Toggle, must be — 1 or zero 
Return from CLDSP 
MASK-TABLE (used 

to read row) 

Return from DISP 

Use. SQUARE for flag 
Don't record move 

Show all FFs 

(Concede defeat} 


Listing 2: The Microchess to chessboard interface routine, a sort of chessboard device 
handler program. This listing is the output of an assembly with both source and hexa- 
decimal object code shown. It is written in a nonstandard assembly language of the 
author's own design, although most of the mnemonics are similar to the MOS 
Technology standard mnemonics. 


0000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2900 
2090 
2000 
4000 
2000 
2000 
3000 
2000 
2000 
2000 
2000 


ISET BIGC ORG 2000; 
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ТЕГІНЕ 


! 
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COMMENT 


$+% KIM-1 NICROCHESS TO CHESSBOARD INTERFACE +++ 


PROGRAM. WRITTEN BY JEFF TEETERS. %7/8/)8 


BOAKU=50, 
BD-1=4F, 

.BK=60, 

.5Р2=32, 

50 ШАКЕзВ1, 
CHANGING-SQUARE=27, 
CHANGING-PIECE=28, 
CLDSF=3900, 
CLEAR-BUARD-1800, 
COUNT-FLAG=29, 
DISF-9D01, 
FLASH-DISFLAY=IFIF, 
FKÜM-SOUARE-24, 
GETKEY=éalt, 
60=A203, 
LIGHT-SQUAKE=z#, 
MASK - TABLE- B2, 
МОЧЕ = 4603, 
PORT-LIGHT=2C, 

РОКТ -500АКЕ= 20, 
PORT-A=0017, 
PORT-B=0217, 
RANUONNSO417, 
REVERSE=B202, 
SPEAKER-FLAG=2E, 
SHOULDBEUP-FLAG=2F , 
SUITCH-FLA6-30, 
TCHANGING-PIECE=3), 


TCHANGING-SUUAKE=32, 


TENP=F3, 
TOGLLE=33, 

TUP -CLEAR-DOUN-34, 
UNOVE=3103, 
UP-CLEAR-DOWN=35, 
".“212, 


ммммммкылмкы әмме p) gut IS у! Mod fM det РЕ осо Put opt ort р BÉ Péü du gua эч э 24 22 осы 


AUDKESS UF Fikk IABLE 
«ВОАКШ LESS UNE 

ADDRESS OF USENS FIECES 
MICROCHESS STACK POINTER 
TO SQUARE USED BY МОЧЕ 
RETURNED BY БЕТ-МОЧЕ 
PIECE PICKED UP АТ CH-SOK 
ULEAK DISPLAY 

SEI UP NEW GAME 

SEI WHEN CUURTING DOUN 
DISPLAY PIECE МАМЕ ІН FB 
КІН MORITOR ROUTINE 

USED WHEN UNMOVINB CAF TURE 
KIM MONITOR ROUTINE 
АІШКЕЫ5 ÜF CHESS PROGKAM 
SQUAKE LIGHTED BY LEUS 
USED TO READ ROW 

ROUTINE TO UPDATE . BOARD 
USED TO BUILD 10 PURT 


КІМ- 1 I/0 FOR 

КІН-1 INTERVAL TIMER 
КӨШІНЕ TO CXCHANGE SIDES 
={,GET-MOVE GENERATES TONE 
=|,S5QUAKES IN ҒА & F? UP 
SET IN EXCHANGE 

TEMPURARY LHANGING PIECE 
TEMFORAKY CHANGING-SHUAKE 
TEMPORARY STORAGE LOCATIOR 
ALTERMATLET LIGHTS FA & F? 
TEMPORARY UP-CLEAR- DOWN 
ROUTINE TU UNMAKE MUVE 
STATUS OF CHANGING -SWUAKE 
RETUKN VALUE DF PLUS KET 


IXLXLILXILLLIXILLALALALXLALAAILXXIXLLLAIAIARAAAIXAAAL 


ХАХАХАХ 


USER МОЧЕ COAMFUTEK PIECE 


AXLXLXIXLX 


1111111111111111111211121212111112112172221511121122 


Дӛзӛзігіз: 
(ШАЯ 00 


PICK THE PIECE UP 


эже Y: 
XRESET FLAG 


STA  SHDULDBEUP-FLAG 


(ША ҒА 


STA LIGHI-SQUARE 
FILK-IT-UP: INC SPEAKER-FLAG 


ALIGHI "РЕКОМ SGUAKE" 


ZSOUNL OFF 


200A 
2990 
.'0OE 
290} 

3011 

2014 
2015 
abl? 
201% 
2918 
М; 
2010 
ЖР 
2021 

2023 
2023 
292% 
2027 
2028 
2028 
202€ 
192% 
2030 
2032 
2034 
2034 
2038 
2037 
203А 
4936 
ы 
2040 
2042 
2042 
2042 
2042 
2042 
2054 
2046 
2048 
204A 
204b 
2959 
2052 
2054 
2952 
2052 
2952 
2955 
2057 
2059 
405% 
2938 
20950 
2950 
2080 
2042 
2063 
2064 
2056 
4968 
2968 
206p 
2070 
2071 
2074 
2023 
2075 
202? 
207v 
L078 
легі 
2080 
2983 
2081 
2985 
2087 
088 


6B 21 


99 
21 
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!SET-11- DÜUN: INC 


JSR  BGET-AQVE 
BEQ 
ENDLOOP 
BMI FICK- LI ШЕ 
LUA | LHANHGIND-SULIAKE 
(ВР Fa 
ВНЕ PICK-IT ИР 
LDX РВ 
LDAN CL 
STAX BOARD 
MIZLITEEN: 
LDA F? 
STA LIGHT-SHUARE 
SFEAKER -FLAG 
LOUF 
JSR GET-AOVE 
БЕЙ 
ENDLOOP 
{ША F? 
CHF CHANG I AO: SQUARE 
BNE SET-I7T-DUUN 
LBA UF -CLEAR-DOUH 
It NEGATIVE THEN 
LDX FB 


LDA CHANGING-SQUARE 


STAX . BOARD 

BPL 
ELSE 

LUX CHANGING-PIECL 

LDAM CC 

STAX BOARU 

EMI SET-IT-DOUR 
ENDELSE 


SET THE PIECE DOUN 


AWAIT FOR FLAYER [0 
XXPFICKUF PIELE. 


ERRUR, FIECE SET ШИН 
415 FlIELE FICKED UP 
AACÜRKELT OWE? 


2TES, SET TABLE ENTRY 
held "CL" 


тк ER + 
TLIGH! 10 SQUARE 


XMAKE NDISE 

XWAIT FOR CHANGES 
RIS USER MOVEING 
RACURRECT FIECE* 
ATES 

SUPDATE TABLE. (PIECE 


TXSET DOWN, MOVE HAS 
TXBEEN COUHFLETED.?) 


ZCAPTURED ҒІЕСЕ HAS 
XXBEEN FIEKED UP... 
TAUPUATE TABLE AND 
АХЫАТТ FOR SET ОШЫН, 


AXXXXXXIXXIXIXIXLILXTLIXIXXXLIXNINLXIXLLILXL5iXLXZLALINAXAIX 


12212112121 


USER MOVE USER‘S PIECE 


ХАХАХА 


LXIXIIXIIIIXIXIXTIXAIILIIAILIXAITYZIRRXIXIXIXIINIXIXAAl 


INC SFEAKER-FLÀAG 


ТОАТТ-РОК- МОЧЕ: (Шай 00 


!SET-CQUNT: STA 
ISET-DISFLAT: JSR 
!BET-NQUET: JSR 


1 
i 
i 
i 
I 
| 
| 
І 
! 
Ц 
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! 
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! 
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SULICH-SIGES: JSK 


STA SHOULDBEUP -FLAG 
COUNT-FLAG 
CLOSF 
СЕТ -MOYE 
IF ЕКО THEN 
IXIXIXIXIXXLILZXILIIALXIXIX 
сетте 
XXXXEZXXILXXXXIILXXIRALAAXAA 
Tés»st524€** CHECK FOR " 
JSR  GEIKET 
САРЕ 13 
BEO GO-COUNTDOUM 
Ttkttiutte 
CAPH UE 
IF ZERU НЕМ 
[00Р 
JSR GETKEY 
СИРИ OE 
EEG 
ENDLOOP 
LUA SWITLH-FLAG 
EURM FF 
STA SWIFCH-FLAL 
REVERSE 
JSR CLEAR-STACK 


GO-COUNTDOUN: JMF  START-COUNT 
ENDIF 
Taeexecesce “uO” OR "E" 


LBA COUNT-FLAG 
ІР ROTZERG ІНЕН 
UEC FP 
{ША FB 
IF ZERO THER 
JSk CLEAR-STA 
JAP GO 
ENDIF 
(ШАН OF 
ADC LIGHI-SQUAR 
BNE 
ELSE 


NO CHANGE IN BOARD 


CHECK FOR "E" КЕТ 


iMARL NULSE 
XCLEA8R UP FLAG 


XSET COUNT FLAG 
ACLEAR DISPFLAr 


LXAXLZAZIXLZXLIXLALXX 

ХАХІХІХІ 

ZIXXXXXIXLAXLXAXIXAXX 

GO" КЕТ хехе 
4ti-VALUE UF "GO" KEY 


ELE RED FOX 


XUSER WANTS 10 
IXSuITCH SIDES 


XDEBOUNCE HETHOARD 


%TOGGLE FLAG 


PERFORM EXCHANGE 
ING 


NUT FOUND ##¢+e 440% 
LCOUNTING DOWN? 


ZYES, 


TK “PLAY CHESS 


£STILL COUNTING LOWA, 
Е XZLIuHT НЕХТ SQUARE. 


Listing 2 continued on paige 46 


Circle 278 on inquiry card. 


software 
system 


FAMOS™ 

MULTI-TASKING DOS: 

° 8080/280 
Device independent file system 
Multi-sessioning/spooling 
Full user accounting 
All files dynamic 
Multi-user file security 
Intersystem communications 


5100 BUS SUPPORT 


MVT-BASIC" 

MULTI-USER COMPILER 

* Powerful file, string I/O 

ә Chaining ... parameter passing 
e ISAM/sort facilities 

e Random, sequential files 

* Machine language calls 

е Error trapping 


HARD DISKS SUPPORTED 


MVT-WORDFLOW™ 
MULTI-USER WORD 
PROCESSING SYSTEM 
Concurrent data processing 
Automatic field insertion 
Global search/replace 

Library file insertion 

"Cutting & pasting’ /block moves 
Full WP printer support 
Multiple printers/concurrent 
Wordwrap/variable line spacing 
All options under user control 


IMMEDIATE DELIVERY 


AVAILABLE TO MANUFACTURERS/ 
OEM FOR PRIVATE LABEL 
MARKETING 


MVT 
Б» MICROCOMPUTER 


SYSTEMS INC. 


9241 Reseda Blvd., Suite 203 
Northridge, CA 91324 


Phone: (213) 349-9076 
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Listing 2 continued from page 45: 


Teal continued from page 42: 


to light the correct LEDs and modify 


208? Ар 04 17. ! орав KANLOMH XWAITING FOR MUVE... 
208C ENDELSE YZLIGHT KANUGH SQUARE the board-status table as the user 
2086 85 24 ! STA  LIGHT-SQUARE completes the computer's move. The 
ZOBE А5 FB LUA FR | speaker sounds briefly after each cor- 
2090 4C 44 20 ! JMF  SET-DISPLAY | leted. If 
2993 ' ENDIF rect step 15 comp ete . Н a wrong 
2093 10 49 It NEGATIVE [HEN piece is moved or a piece is set down 
409% | IXXIXIXIXIXXIXLIZIXIXIXIZXXLXAAIZALLIALALLARALA on a wrong square, the speaker will 
2995 1711111 NEU PIECE SEI DOUN 1IllliiX h . 4 

um continuously to signal an error. 
2075 | iXXXXXLXIXXIXXZXXXÁALIXIXXXAIRLAIXIXIXIXIXIIIZXI The loeic f М 81 h А 
2095 ! Yesessessa TAKING BACK CAPTURE? жезікіғз £7 e Ogic Or interpreting t e user s 
2095 А5 B2 LDA .5P2 move starts at location 2042. If 
209) CY CB ! ОМРИ C8 XUNLULNG PREVIOUS COUNT-FLAG is 0, the user has not 
2099 FO OL IF MDTZERO THEN Xi CAP) URE? . 

ер moved. routin - 
209B AS ZA | LDA FRON- SQUARE y - Sub - Н CET MOVE 
2090 5 2? UMF CHANGING-SQUARE 1S repeate y cate rom :осайоп 
2098000 06 i IF ZEKO THEN 204D in anticipation of the user's 
20а1 20 3193 | JSR оноу x (ES. move. 
5 "EnD- | 
M AC 48 20 | кө UA TT-FOR-HCUE If the accumulator is 0 upon return 
2047 t ENDIF from GET-MOVE, then the board 
2047 Jtkrtrrek*ÜSER ADDING NEU PIECE seers зд position remains unchanged and the 
A 20 6A IF ! an e SUAE HER кет PM user has not made a move. GETKEY 
2084 — C9 15 x А на" | . 
АГ РО | TF NDIZERO THEN is called to see if the user has de 
JOARE С9 12 | CHPH "+" pressed either the GO or E key. If the 
2080 DO OL IF ZERO THEN E key is depressed, the Microchess 
2082 AS FA | LDA FA XFÜUMD "^", ENTER NEW routine REVERSE is called to swap 
2084 10 97 BPL GET-MOVE) XXPIECE INIU TABLE IF the user and computer entri 
2088 ва FB TET ZZKOT IN ALREADY board-sfatus I ble. CAR es of the 
JOBE 85 2 | LDA  CHANGING-SQUARE oard-status table. Arter the ex- 
20880 95 50 | STAX BUAR change is completed or if the GO key 
"m Мы | ENDIE шалы is depressed, а branch is made to 
20BE — 85 РЗ | STA TEMP AFUUMD HEX DIGIT oT ART COUNTING at hexadecimal 
2000 А5 FB ) LDA FB IX"OR" [T INTO address 214С. | | 
2002 OA OA ASL ASL MEF LELE НАНЕ. Three provisions are made for a 
ZOLA бА OA ASL ASL delayed return back to Microchess 
"7 1 T Uu LI 
MO mn о! ora DEN COUNT-FLAG is made nonzero, a 
me | ЕНШЕ countdown is initiated by setting the 
200A AS 2/ LDA LHANLING-SQUAKE ZHUILU UISELAT display to OF, and control is then 
"^ 85 » ! A L LCHT-SUVAKE urs transferred back to address 204D 
20t ! А X1XF9-SUUARE ON BOARD . 

W r - 
2000 AS FB LDa FB РТ PIECE МАНЕ IN пеге n MOVE is repeatedly 
302 29 t АНОН ТЕ 1XkANGE Called as berore. 
3004 85 tb 5TA FB CREF BERIELE МАМЕ After each return from GET- 
7006 АА | ТАХ MOVE the display is decremented Бу 
7007 B5 50 | (ШАХ .BGAKD 1 м - » 

until it equals 0. This prov 

2009 85 FA STA rA XXXPA-TABLE ENIRT Jt equa’s 0 ins рі ides an 
00b — 4C 4D 20 ШАР GET MOVE I approximate 10 second delay during 
20DE ! ENDIF which the user can make a new move 
Zone ! киы or retract ап old one. At the end of 
2 ! 7111111 PIECE PICKED UF 2171121 the со w ; 
ЧОЕ ) Ниша countdown, a branch is made to 
20Ut i Leoeseseases USER PLAY WHITE? ач аката ах the Microchess routine GO which 
ZODIE А5 si : LDA .SQUARE ISEE IF USER MAKING calculates the computer's next move, 
"e БО " | ИРИ СС інен ХХТНЕ FIRST KOVE. If the GET-MOVE call at 204D 
а i М 
20E4 — E& BI | INC SQUARE 1ҮЕ5, CHANGE .SQUARE eee a negative value then the user 
20E6 — 4C вА 20 '! JMP  SUITCH-SIDES IXANÜ EXCHANGE has set down a пеш piece, and control 
2069 ! ENDIF is transferred to address 2095. In an 
Unus V urea и e met, Ordinary game of chess putting a 
RT 2 2 ; -$ LLEAN FŪSSIBLE JUNK : 
20EC A5 2/ LBA CHANGING-SQUARE ide Pd ches the board would be con 
JOkE — BS LA | STA FA 1Dl1SPLA: SQUARE NUN sidered cheating. I have allowed it 
200 85 F9 STA F? here to prevent 2 possible problems. 
-0F2 Ву 2b ' STA LIGHT-SQUARE The first problem is caused by in- 
u Л d . "m + 
oor " e un n ur TELSFLAY PIELE NAME decisive players who change their 
20F9 8572F ) STA SHOULIBEUF-FLAG XSET FLAG minds while in the middle of a move, 
20FB | LOOP Suppose such a player picks up 2 
ate no JSR GET -AUVE AWAIT MONES chessmen, as if to capture, and then 
b FE | ENDL OG decides to set both down again. When 
2160 | тағалажажа PIECE SET BACK DUWN ғалакеғзн ЖУ the first man is set down the program 
2100 — 10 11 ! IF NEGATIVE THEN will think that the user has completed 
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MOVING DATA АТА SNAILS PACE 
BECAUSE YOU'RE FLOPPY BOUND? 


Let Corvus Systems put you back in the race! 


= For TRS-80T, Applet (including Apple 
Pascal), S-100 Bus—and now LSI-11. 
Fully compatible hardware/software. 
10-million byte disk: IMI-7710. 
Proven Winchester technology. 

2-80 based Corvus disk controller. 
Comprehensive disk diagnostics. 

Up to 4 disks per system. 

System $5350, add-on disk $2990. 


Corvus offers a complete systems solution 
to the mass storage problem of micro 
computers. In a package smaller than а 
briefcase, we provide an intelligent 
controller, disk, and personality module. 
Call or write today for additional information. 
Get up to speed with Corvus. 


Now! CORVUS SPEAKS APPLE" PASCAL™! 


900 5. Winchester Boulevard 


OO) ACER EIU MIU San Jose, California 95126 


408/246-046: 
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table accordingly, and proceed to 
countdown. During the countdown 


2102 45 27 LDA CHANGIMG-SÜUARE ХҒКОН SQUARE = | 
2104 CF FA ! CMP ҒА $XTO SQUARE? the second man would pop in and 
?108 00 03 | IF ZERG THEN there would be no way to know what 
2100 4644200) JKP МАТТ-ЕОК-НОЧЕ ZYES, NO MOVE MALE. it was. 

2108 | ЕНБІР | 
2108 35 BI | STA SQUARE хна, In order to prevent this, each сар 
2100 20 4B 03 | J&R МОЧЕ XIRECORD MOVE, turing move is saved іп the 
2110 асар?! ! JAP  START-CBURTIMG — IXAND COUNT DOUN. Microchess stack. When a new piece 
-- ! аала is set down, the stack pointer is 
2113 ' 4474413: 3 | 

2113 ! ІІІ 279) PIECE PICKED UP 1171722 checked to see if the previous move 
2113 ! XIXXXIXIXILXXTILXYlXILLXXXiAAIXIXIZIXIXiXIXIXI was a capture. If it was, and if the 
2113 ! хеважезага ЦАГТ FOR SET GOWN таже location of the new piece corresponds 
2113 AS 27 ! LDA  CHAMGIMG-SQUARE F9«TD SQUARE to the square where the capturing 
" x - , 

2115 85Р? STA F? * piece used to be, then the Microchess 
2117 B$ B 5TA SQUARE Ў | 

2119 12-UP : LOOP routine UMOVE is called to restore 
Pik? A5 13 ! LDA TOGGLE IFLASH LIGHTS FOR TU the board-status table. 

2158 10 04 ! IF NEGATIVE THEN ХХАНП FROM SQUARES. The second problem arises when 
2110 АЗҒА ! LDA FA : 

OME Eb 33 INC TOGGLE the user wants to add new pieces to 
2121 FO ! BEQ the current board, or set up an entire- 
2122 04 ! ELSE ly new board position. Previously the 
2123 Ао F? | LDA F? only way to add new pieces was to 
2125 Сё 33 ] ТЕС TOGGLE top the ch d enter th 
212? | ENDELSE stop the chess program and enter the 
7127 B5 2P STA LIGHI-SQUARE square numbers manually into the 
2129 2082! ' JSR GET-MDVE XUAIT FOR SET DOUN board-status table using the КІМ-1 
2127 FO | M monitor, This method is both incon- 
120 ЕВ | ENDLOO . venient and error prone. The control 
212E 10 27 ' IF NEGATIVE ІНЕН | j ; » 

2130 I Узділіздік FECE SET DOWN дажа ву logic for the "new improved" method 
2130 45 27 ! LUA CHANGING SQUARE occupies hexadecimal addresses 20A7 
2132 C5 FP САР FY YC-5 = 10 SQUARE? through 20DE. 

она F0 0 ! IF NOTZERD THEN іХНОРЕ, . . 

2434 C5 FA CHF га із FROM SQUARE? After setting the new pieces down, 
2338 00 IF ! ВНЕ Еккик-2 XXNUÜFE, ERROR the user simply types the piece name 
214A A‘ F? LUX FP (its numeric designation) into the 
213€ — 85 FY STA F9 ХТО à FRUA SUUARES hexadecimal keyboard. The designa- 
e 85 EI i Sr p SQUARE IREVERSED, SWITCH BACE tion is displayed in FB, the current 
9142 І ENDIF board-status table entry in ҒА, and 
2142 AS FA ! LDA FA ZSAVE FROM SQUARE FOR the square where the new piece was 
2144 45 2A ! STA FROH SQUARE XZUSE IF UNDOING MOVE —— cet down is stored in F9. If the current 
2144 29 9b 01. ! JSR DISP ҮЗЕТ PIECE tabl try is “CC” (indicating that 
2149 20 4B 03 ! JSR МОЧЕ ZRECORKE MUVE аре entry 15 inalcating tha 
қас | үзізізізіаж INITIALIZE COUNT DUUN 4*6rs4s4T the piece 15 not currently on the 
214C A9 00 ISTART-COUNTING: (ШАН 00 XCLEAR FLAS board), the user may enter the piece 
H4E B5 2F ! STA SHOULDBEUP-FLAG into the table by pressing the + ke 
2150 8528 STA LIGHI-SQUARE УР 5 y. 
2152 А9 OF ! LEAN OF XLUAD UELAY ‚ , 

2154 Ба 2€ INC SPEAKER-FLAG “SOUND OFF Interpreting the User's Move 

2198 — AC 48 20 |! JP SET-COUNT [Е the original call to GET-MOVE 
iss £4 2E TERROR 3 INC. SPEAKER FLAG Ү50МЕ [YFE OF ERRUR al hexadecimal address 204D returns 
в. a Н "31 т ^ ii L] чук . 

z158 ВО ВС BNE 2-Р ушап UNTIL сөккестер а Positive value, it means that the 
2155 ! user has picked up a piece, and con- 
2150 ! trol will transfer to address 20DE. If 
^h | SUBROUTINE CLEAR-STACK XRESETS BOTH STACK HARKERS SQUARE contains “CC”, the Micro- 
2150 — 88 A8 &B |! PLA TAY PLA ISTORE RETURN appatss Chess board-status table has just been 
2180 A2 FF SA | LOX# FF TXS iRESET MACHINE STACK initialized, and the user is making the 
2163 А2 CH ЕТІ CB IRESLI CHESS STACK first move of a new game. The board- 
2185 — Bà B2 SIX 5Р2 | status table has been initialized 
2187 40 99 48 ! PHA ТТА PHA tSET UF КЕТПЕН . hat th ld vl 
2158  &0 н RTS assuming {паі the user would play 
2168 Black. A branch may be made to 
148 address 206A where the user and 
2168 SUBROUTINE oET-NCUE VSCANS CHESSBDARD computer table entries are exchanged. 
PAFA: XILILLIIIXIXIIYIIIIIXIIIXIXXIXi2XXXA43X131X1XIX1NITXII After checking to see whether or 
ar зул CHECK FOR "DA" OR "FC" — XIXIXIYLIL not the user is playing White, GET- 
2168 ! DXYIXINXIIAXILIXILILILXLILIINXLlIIXIIXIYITIYIXLIXXXXXl MOVE is again called at hexadecimal 
2108 25 M eo M ЗЕКЕТ m" address 20FB. If the piece is set down 
2170 DÒ OB | IF ZERO ТНЕН at a new square, the move has been 
2172 А2 1Ғ | LDx4 IF XFOUND "DELETE ALL" completed and a countdown is 
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2174 
2176 
2176 
2178 
212% 
2124 
2176 
2120 
2170 
217F 
2181 
2184 
218% 
2188 
2188 
2186 
218€ 
218E 
2190 
2192 
2194 
ILE 
2178 
2199 
219 
219% 
2142 
2142 
2162 
2142 
2142 
2142 
2144 
2164 
2188 
2| AÀ 
21AB 


50 


A? 


95 
СА 
10 
FB 
30 


c? 
Do 
20 
85 
49 
85 
85 


А5 
85 
85 
85 
20 
20 
po 
FO 
20 
4C 


CC 
30 


9D 
A2 


5р 
44 


01 
21 


21 
20 


21 


I 


оч тәй -ie -ла ім. шь (жә әк --- лы --- .-- с ғ шь шшш «ә үт азы озы б-- жә -т- + 


! ЈМР-ТО- MAIN: 


eee mom «ә. 


START-SCAN: 


= =m пч mem mem mmm mmm mem п eee 


LDAN CC 
00Р 
STAX BOARD XFILL PIECE TABLE 
DEX ZEMITH "CC" 
BPL 
ENDLOOF 
BNI  JMP-TD-MAÍN 
ENDIF 
cape 14 X14="PC" KEY 
IF ZERO THEN ZX(PLEASE CLEAR) 
JSR  CLEAR-BDARD XSET UP NEW GAME 
STA „SQUARE FLAG .SQUARE WITH CC 
LDAN 09 CLERK FLAGS 
STA SHOULDBEUP-FLAG 
STA SWITCH-FLAG 
LOOP XWAIT FOR CLEAR BOARD 
LDA CHANGING-SQUARE 
STA F? XVISTLAY BAD SGUARE 
STÀ ҒА 
STA LIGHT-SQUARE 
JSK  UISF xXDbl5PLA' PIECE МАМЕ 
JSK START-SCAN 
BRE 
ENDLOOF 


JSR CLEAR-STACK 
JAP WAITT-FOR-MOVE 
ENDIF 


TRESET STACK 


ДАТАХ esse sees ees eT TTT TATE eee te se 8 os 1! 
XRQRLAZEALZ START SCANNING CHESSBOARD 
XXIIXXLXXYXILIXIAILIXXIXXXIXXIIIRZIYIXIXIXIXIXXIZAXYXIX 


LIXXXIXQXIX 


Leeesssess СЕТ UP PORT-LIGHT stt rb e 
{ША SUITCH-FLAG ZSIDES EXCHANGED? 
IF NOTZERO THEN 


LOA LIGHT-SQUARE EYES, 
EO0RM 7? XXPL-7?-"LIGHT SQUARE" 
JNP 
ELSE ARQ, 
LDA LIGHI-SGUARE ХАРЕ" IGRI -SGUARL” 
ENDELSE 


STA PORT-LIGHT 
Is*2s9459a2*[MITIALIZE U-C-D А TC-Stssssae*] 
LDAN 00 

STA UP-CLEAR-LUWN 


OF 

STA [CHANGING-SGUARE 

Тез» D0 MISCELLANEUUS L/Dt3&v6445447 
JSR FLASH-DISPLAY ZFLASH DISPLAY 
LDA SPEAKER-FLAG 
IF NOTZERO [HEN 

INCO РОКТ-А 

EWDIF 


ETOGBLE SPEAKER 


111111411151 ALERT R KRALL LEA A222 
11112Х12 IF SHUULUBEUP-FLAG МОГ SET 2114553 
11111141 SEE IF SQUAKE IN PIECE TABLETXIZXZIX 
XXLLILIXILXLLLEAARALXRAARARAALARAALAAANARAARALAR 
LDAN 00 ZASSUME SQUARE OK 
STA TUP-CLEAR-DOUN 
LDA SHOULDBEUP-FLAG XIN MIDOLE OF MOVE? 
IF WOTZERO THER 
LDA TCHAHGIND-SQUARETTES, 15 SQUARE 1N 
CHP FA XXUISFLAT" iF 50 
BEG NOI-IN-TABLE X2ZPRETERD THAI lis 
СИР F? 
BEG — NOT-IN-TABLE 
ENDIF 
i+ee¢e¢40e45EAKCH PIECE 
LDXN IF 
LOOP 
LDAX .BOAKD 
CAP (UCHANGIAG-SUUARE 
[F ZERU ТІНЕН 
STX TCHANGING-PIELE 
INC [UP-CLEAR-DOUM — ZFDUND SQUARE 
BNE BUILD-PORTS 
ENDIF 
DEX 
BPL 


ГІЛЕДІСІСІРІТТЕУІ 
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ТЕНЕТ IM PIECE TABLE. 


player decides to set it down on the 
same square, the move is ignored. 


If the GET-MOVE call at location 
20FB reports that a second piece has 
been picked up, a capture is in pro- 
gress and control branches to location 
2113. FROM-SQUARE is defined as 
the square from which the first chess- 
man is picked up. Similarly, TO- 
SQUARE 15 associated with the 
chessman that is picked up second. 
GET-MOVE is again called at hexa- 
decimal address 2129. 

If a piece is set down on either the 
TO or FROM squares then the pro- 
gram assumes that a capture has been 
made. Тһе Microchess routine 
MOVE is called to modify the board- 
status table, and a countdown is ini- 
tiated. 

If a piece is set down on a square 
other than the FROM or TO square, 
or if a third piece is picked up, a 
branch will be made to hexadecimal 
address 2159, and the speaker will 
hum to indicate an error. 


Using the System 

Playing the chessboard-interfaced 
version of Microchess is easy. Moves 
are made by physically picking up the 
pieces and setting them down on a 
new square, as in a normal game of 
chess with a human opponent. The 
only difference is that the opponent 
(the KIM-1) is unable to pick up a 
chessman, so you have to move the 
pieces to the location indicated by the 
LEDs. 

The KIM display will be all Os and 
the LEDs will blink from square to 
square in a semirandom fashion when 
it is your turn to move. After you 
move, the KIM display will count- 
down from OF, and the Y axis LEDs 
will blink sequentially from the top to 
the bottom of the board. During this 
countdown you have the option to 
change your move. When the display 
reaches 0, the machine will begin 
computing a response, and no moves 
can be made until it is your turn 
again. 


Operating the System 

The interfaced version of 
Microchess is started at address 0000, 
just as the unmodified Microchess. 
The speaker will probably hum. To 
start a new game, press the PC key. 
The speakers sound will cease. 
Choose the White or Black pieces, 
and set up the board with your choice 


Solve your personal energy crisis. 
Let VisiCalc Power do the work. 


With a calculator, pencil and paper you can spend hours plan- 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* II you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formu- 
las on your keyboard. VisiCalc organizes and displays this 
information on the screen. You don't have to spend your 
time programming. 

Your energy is better spent using the results than 
getting them. 

Say you're a business manager and want to project 
vour annual sales. Using the calculator, pencil and 
paper method, you'd lay out 12 months across а 
sheet and fill in lines and columns of figures 
on products, outlets, salespeople, etc. You'd 
calculate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalcs unique, = 
pawerful recalculation feature. It lets you 
ask “What ІР”; examining new options and 
planning for contingencies. "What if" sales 
drop 20 percent in March? Just type in the 
sales figure. VisiCalc instantly updates all 
other figures affected by March sales. 


Circie 301 on inquiry card. 


Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis- 
cover how VisiCalc can help you in your professional work and 
personal life. 

You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple Il computers, with 
versions forother personal computers coming soon, The Apple 

Il version costs just $99.50 and requires a 32k disk system. 

For the name and address of your nearest VisiCalc 
cs dealer, call (408) 745-7841 or write to Personal 
” =. . Software, Іпс., Dept. B, 592 Weddell Dr, 
. Мы Sunnyvale, СА 94086. If your favorite 
Мм dealer doesn't already carry Personal 
вен O Software products, ask him to 

| give us a call. 


TM—VisiCale is à trademark of 
Personal Software, Inc 
‘Apple is a registered trademark 

of Apple Computer, Inc 
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І ЕН 00Р 
IHOT-EW-TABLE: ПЕС TUF-CLEAR-s00N 
! 


! кетерген 


USQUARE MUI ЇН .EUAHL 


11111111 12511111212221111112115151111112221л1 
BUILD 1/0 PORTS 


XIXIIRXl 


i IZILITIZZIIIXIZIIXXTIIIITXITIXITIZIRITITINXITI 
i XaesoneastassS[E? ИР PORT-SQUARES ^ne 20 вез 


!BUILD- PORTS; LDA SWITCH-FLAG 
IF MOlZERÜ THEN 


LDA TCHANGING-SUUARL 


EORNM 27 

JnP 
ELSE 

LOA 
ENDELSE 
STA PORT-SQUARE 


TE HANG ENG + SQUAKE 


4510Е9 EXCHANGED? 


ATES, SEI FS 10 
44/7 7-"TCH- SQUARE" 


IND, 
TiP5z"ILH-SUÜARE" 


LésàskakBhüsbtééaFURI-h*teiurshtétéetka«dt2 


i 

І 

I 

І 

і 

і 

| 

Г 

I Luà  FURI-LIGHI 
І ІР КЕІБІЗІЗЕ ІНЕН 
i ASL ASL 
! ASL ASL 
! ENDIF 

І 70 
PORT -B 
і 

1 

І 

і 

I 

і 

і 

1 

1 

і 

| 

І 

І 


PORT-SQUAKE 
40 

LSR LSR 
PORT-SQUAKE 
OF 


PORT-4 


ANEGATIVE:X AXIS, 
ZFOSETIVE= AXIS. 


ADISABLE LEDS 
ІШІ TOGGLE SPEAKER 


XSTORE ALL BYT COLUAW 
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of color placed closest to the bottom 
X axis LEDs. After the chessmen are 
in place, the display will show all Os. 
If you are playing White, make your 
opening move. ІР the computer is 
playing White, press the GO key. 
То set up the pieces in a new con- 
figuration, or to continue a game that 
was halted earlier, set the chessboard 
up with the chessman in their desired 
position. Start the chess program as 
described above, but instead of press- 
ing the PC key, press the DA key. 
Type in the name of each piece using 
the hexadecimal keyboard as you 
would when adding a new piece. 
Start the play by either making a 
move or by pressing the GO key. 
To add a new piece to the board, 
set the piece on the desired square. 
The KIM-1 display will show 3 bytes 
of information. The first byte will be 
a random piece designation (as 
described on page 3 of the Microchess 
player's manual). The second byte is 
the square that the piece is оп, 
according to the Microchess board- 
status table. If the piece has been cap- 
tured, "CC" will be displayed. The 
third byte is the number of the square 
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Complete system includes hardware with 
connectors and software that provides all programs tor 8K PE 


the tools for programming you need to 
make sound. You gel: 
* à variely of sample sound effects and 


musical notes 


* directions lo easily create your own 
sounds and lunes 


* complete instruclians, including sample 
BASIC subroultines, for adding sound to 


any program. 


BYTE Pubiivatians Inc 


ӘС CACTWAOC 


SEE YOUR DEALER FOR A 
DEMONSTRATION. 


Suggested Retail: 
PET/TRS-80 $29.95 Compucolor $39.95 


CAP Electronics, 1884 Shulman Ave. 
San Jose, СА 95124 (408) 371-4120 
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РЕТ / TRS-80 / APPLE: Personal Software brings you the finest! 


y РУСУ: №? ЖУ? А 
<: a ah ЖА А Cua EL. ГЕЈ | 
2%, f JA ақ «^ 12. | Г 
эсу ы "T + “1 
{ 


CHESS ,%- 


The Industry's First EH 
Gold Cassette ТЕЗГЕ ЕСЕ 
Over 50,000 Sold WES ео УИ h 


MICROCHESS is the industry's best selling computer game. And 
no wonder—because MICROCHESS gives you more than just a 
chessplaying program: A convenient, foolproof set of commands 
and error checks ... complete instructions in a 5'4" by 8%" booklet... 
a cassette that's guaranteed to load, with disk versions coming 
soon ... and several levels of difficulty to challenge you not just 
once, but time after time. It's available through well over three 
hundred computer stores and many mail order sources ... always 


originating from Personal Software. What's more, every Personal 
Software product is selected to give you these same benefits of 
easy availability, reliable cassettes, readable documentation, а 
carefully thought out user interface .. and most important, 
continuing challenge and enjoyment, not just once but time after 
lime. If you haven't already, order your own gold cassette: 
MICROCHESS, by Peter Jennings, for 8K PETs, 16K APPLEs, and 
SK Level land П TRS-BOS ....,........ eee $19.95 


TIME 
TREK 


A Tour De Force ni: 


In Real Time Action ж стоя не ит MST 


Strategy Games 


TIME TREK by Brad Templeton for 8K РЕТ5 and Joshua Lavinsky 
for 4K Level | and 1! TRS-80s adds a dramatic new dimension to the 
classic Star Trek type strategy game: REAL TIME ACTION! You'll 
need fasi reflexes as well as sharp wits to win in this constantly 
changing game. Be prepared —the Klingons will fire at you as you 
move, and will move themselves ai the same time, even from 
quadrant to quadrant—but with practice you can change course 
and speed, aim and fire in one smooth motion, as fast as you can 
press the keys. Steer under power around obstacles—evade enemy 


BLOCKADE by Ken Anderson for 4K 


shots as they come towards you—lower your shields just long 
enough to fire your phasers, betting that you can get them back up 
in time! With nine levels of difficulty, this challenging game is easy 
to learn, yet takes most users months of play to master. ADD 
SOUND EFFECTS with а simple two-wire hookup to any audio 
amplifier; the TRS-80 also produces sound effects directly through 
the keyboard case, to accompany spectacular graphics 
explosions! You won't want to miss this memorable version of a 
favorite computer дате................................ $14.95 


Level | and 1 TRS-B0s is a real time 
action game for two players, with high 
speed graphics in machine language. 
Each player uses four keys to control 
the direction of a moving wall. Try to 
force your opponent into a collision 
without running into a wall yourself! A 
strategy game at lower speeds, 
BLOCKADE turns into a tense game of 
reflexes and coordination at faster 
rates. Play on a flat or spherical course 
al any of ten different speeds. You can 
hear SOUND EFFECTS through a 
nearby AM radio—expect some 


GRAPHICS PACKAGE by Dan Fylstra 
for 8K PETs includes programs for the 
most common ‘practical’ graphics 
applications; PLOTTER graphs both 
functions and data to a resolution of 80 
by 50 points, with automatic scaling 
and labeling of the axes; BARPLOT 
produces horizontal апа vertical, 
segmented and labeled bar graphs; 
LETTER displays messages in large 
block letters, using any alphanumeric 
or special character on the PET 
keyboard; and DOODLER can be used 
to create arbitrary screen patterns and 
save them on cassette or in a BASIC 
program.............. — ч $14.95 


ELECTRIC PAINTBRUSH by Ken 
Anderson for 4K Level | and || TRS-805: 
Create dazzling real time graphics 
displays at speeds far beyond BASIC, 
by writing 'programs' consisting of 
simple graphics commands for а 
machine language interpreter. 
Commands let you draw lines, turn 
corners, change white to black, repeat 
previous steps, or call other programs. 
The ELECTRIC PAINTBRUSH manual 
shows you how to create a variety of 
fascinating artistic patterns including 
the one pictured. Show your friends 
some special effects they've never 
seen on а TV зсгееп!......... $14.95 


WHERE ТО GET IT: Look for the Personal Software™ display rack at your local computer store. For the name and address of the dealer 
nearest you, сай Personal Software at (408) 745-7841. If you don't have a dealer nearby, you can сай or mail us your order with your check, 
money order or VISA/Master Charge card number. For a free catalog, ask your dealer or use the reader service card at the back of this 


magazine. 


PE3SONAL SOFTWAE INC. 


592 WEDDELL ОН ж SUNNYVALE, CA 94086 
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Listing 2 continued from page 52: 


МЕ 8D 00 т, | STAG РОКТ-А ІШЕ ІН COLUMN 

2221 t КЖТТҮТГІТІТҮТТТІНІЗ МЕЗЕТІТІІТІЕІІІГІРІ ІІ 

2221 А5 2С | LDA PORT-LIGHT 

2221 18 ! CLC 

21724 49 80 t АПСИ 80 XTOGGLE FL FLAG Bis 
4226 85 2C ! STA PORT-LIGHT 

2228 29 80 ! ANDH BO 

2228 4A 4A t LSk LSR SET X ЫК Y AXIS ANU 
2220 BD 021) ! 51АЁ PORT-B XXENABLE LEGS 

222 ! IXXXXXXLLLLAILAXXRILILIXXIXXXIXIXIAIXILIXXIXIXX 
222f ! 27212241 ір STATUS DF SQUARE CHANGE? 122224 
222F ! 1154111 IF 50 RECORD THE CHANGE ALXIXIX 
222Ғ ! lIXXLZIXXXXAXIIXIXIXXXITALXIXIXIXIXAIIXXIIIII 
222F ! Ystt*t05tt32t23453REÀAU ROUsSSA ERI EX EXEETI 

222F Аз 2р ! (ША PORI-SQUARE 

2211 29 30 1 ANIH 30 

2941 4А АА ! LSR LSR 

2235 4A АА ! LSR LSR 

2237 АА ! ТАХ 

2218 B5 B7 | LDAX MASK-TARLE 

2234 20 02 17 ! ANDE PORT- 

27230 [ Laseesecese4CHELK FOR CHAHGESST c 32a4544 4:43 42 
2230 DO 0% ! IF ZERO THEM 

323} AS 34 ! LOA ТІИР-ГІҒАН-ППЫН SQUARE OUCLUFIELD... 
2241 10 16 ! ВР — HEXT-SQUARE XAND IN TABLE. 
2241 39 ! ЕМІ 

2244 04 ! ELSE 

2245 AS 34 ! LDA  TUP-CLEAR-DDUN XSQUARE EMPTY... 
2247 30 0А ! ЕНІ NEXT-SGUARE lxAMD МОТ IM TABLE 
2249 ! ENDELSE 

2249 ! ZeseeeeeF OUND A CHANGE, КЕСОКЫ Гвен 

2249 8525 ! STIA UF-CLEAR-DOWH 

о?ан AS 32 ! LDA TCHAWGINB-SQUARE 

2240 852) i STA CHANGING-SQUARE 

жар А5 31 ! LDA TCHANGING-PIECE 

2291 85 28 l STA CHANGING-PIECE 

2253 ! ХХХ SSeS TESS SELES EES TST TTS TT EET TS CSET SS Sh 
2253 ! IXXRIXXXCHECK НЕХГ SQUARE GR RETURW iF ALL DOMEZIXZXZ 
2253 ! ТХУ СУХИТЕ АЗАЛХАХАДАЛАЗАЛА227121212171 
2253 Её 32 !NEXT-SQUARE : INC TCHANGIAG-SQUARE ЛАШ) ONE TO 

2255 А? 08 i LDAM OB TZTCHANGING-S@UARE 
2257 25 32 ! AMD  TCHANBDINB-SQUARE 

2259 GA ! ASL 

225A 18 ! сіс 

2238 85 32 ! ADC TCHANGING-SQUARE ZADE "CARRY" 

2250 29 77 | ANDA 77 X4ASK GUT GARBAGE 
22%Е BS 32 | Slà TCHANGIAG-SQUARE 

2241 FO 03 ! BEG RETURN 

2283 AC І JAP ZEXBD CHECK НЕКІ SGUAKL 
1244 BS 21 ! ENDLOOP 

2286 А? 00 ' RETURN: LDAN 00 

2268 85 2E ! STA  SPEAKER-FLAB 

2284 EE 02 17 I INCE PORT-E 

2260 А5 35 і LOA UP-CLEAR-DOWN 

2720F 80 ! RTS 

2270 ! 


kwh OF ASSEMBLY 


upon which the new piece was set 
down, Modify the first byte by typing 
in the correct name of the new piece. 
If the piece has been previously cap- 
tured, it may be added to the piece 
table by typing the + key. 

To change sides (Black to White, or 
vice versa), type the E key. A count- 
down will be initiated. Do not change 
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sides before the opening move of the 
game; the King, Queen, and other 
pieces could become incorrectly 
reversed. 


Conclusion 

Although it may require a lot of 
solder, building the hardware is 
neither hard nor exacting work. As 


with most projects, if it doesn't work 
the first time the problem can usually 
be traced to an incorrect program, 
faulty wiring, or bad integrated cir- 
cuits. [n this particular project, the 
program is already written, the 
wiring is easy to check, and there are 
only 2 integrated circuits. 

The electronic chessboard can, of 
course, be used for activities other 
than chess. Almost any game that is 
played with an X,Y type grid can be 
played by the computer, among 
these: checkers, tic-tac-toe, and nim. 

I have found that the chessboard 
interface makes playing chess with 
the KIM-1 much more enioyable. 
Even if you lose the chess game, the 
method of playing is sure to be im- 
pressive. 8 


Editor's Note 

The program described in tiis arti- 
cle was designed to be “foolproof” for 
the beginning chess player. The 
countdown period for changing a 
move will greatly ease the frustration 
often experienced by players of сот- 
puter games, the sinking feeling of 
"Oh no, ] didn't mean that, and 
theres no way to take back the 
move!" More programmers should 
pay such attention to the user inter- 
face of their systems. 

More experienced chess players 
generally abide by the following rule: 
a piece once touched by the player 
must be moved, and an opponents 
piece once touched must be captured. 
Such users would probably wish to 
delete the countdown period to speed 
the progress of the game. 

An electronic chessboard operating 
in a similar fashion appeared in the 
article "Chess 4.7 versus David Levy” 
by ] R Douglas (December 1978 
BYTE, page 84). That board, con- 
structed by Dr David Cahlander of 
Control Data Corp, uses 1 light emit- 
ting diode (LED) in each square of the 
chessboard to indicate the computer's 
move, and uses magnetic switches 
placed under the squares which are 
activated by the metal weights in the 
pieces. Controlled by a 6800 micro- 
processor, Cahlander's board trans- 
mits and receives moves to and from 
a remote computer on which the 
Chess 4.7 program runs...RSS 
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Kynar precut wire. All lengths are overall, including 1” strip on each end. Colors and lengths 
PERN be тіхес Юг quanti ity pricing. А YI] Sizes listed are in stock for immediate shipment 
Other lengths available. Choose from. colors: Red, Blue, Yellow, Orange, Black, White, Green 
and Violet One inch tubes are available at 50¢ each. S State second choice on colors when 
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page 135 E. Chestnut Street 5A 


|500 2% 


|500 3% 


Monrovia, California 


100 


1 1,90 
| 66 


|. O6 Ч 


1 ts 


1.78 


1.82 
1.87 
1.92 
‚| 99 


500 1,000 
5.37 9.84 
5.63 10.37 
5,89 10.97 
6.15 44 
6 41 11.97 
6.76 12.51 
6.93 13.04 
7.26 13.57 


, IKit #4 $44.95 #30 Spools 
(830) Less than 1.6с/11. 4 30) 2 5 1-4 5.9 10+ 
а Жең | ————— ——— — ------ 
| | 50ft. 1.75 1.60 1.40 
500 4%" |1000 2" 1000 4% | 100%. 300 275 2.5 
500 5“ |1000 З” 1000 5“ | 250ft 475 450 4.25 
500 5" 1000 61 1000 5 | 500 ft 8.50 8.00 7 50 
500 6" 11000 4 1000 6" 110001. 14.50 12.50 10.50 


ORDERING INFORMATIO! 


Orders under 525 
« Blue Label or First Class, add 
* CODs VISA i 


add $2 hi indiing 
$1 (up to 3 Ibs.) 
be charged shipping 


MC orders will | 


е Моз! orders shipped next дау. 
91016 Phone (213) 357-5005 


MicroPro International Corporation 
"Ф, rofessional Quality Software You Can Count On, Jlow! '' 


Proudly Present 


RO =/TAR® 


Now, you can instantly turn your microcomputer into an incomparable word processor. 


MICROPRO 


Hundreds of delighted users have thrown away their pencils and are using the first truly 
professional and complete word processor ever available on a microcomputer, WORD-STAR. 


Everything you've heard, read, wished, thought about - it's here! it’s now! and it’s Dynamite! ! ! 


Just look at the product overview copies from our 200 page manual (prepared and printed 
using WORD-STAR). 


gegry iey 


overview 


кесе $on Li 


end can 
wide gar sat? of hardwatte 
a 


ee 


~~~ seal eee | 
xt —-—— f pr се 
үле Eo Section z а 
vane, ОИ tent оаа ey 
abit 11174; Prin 
‹ за avi аб word м CH t Enbar 
Wen лыны rs .- MM pL e ME prr арды 
Mr. Қа кеу Учай, py sheeting 20 Coenapd can UP cr arei Mella n Косак; У 
with ed ap at villa Overview test editor ^ Pr. xo edit дее to invan j^ Prine 
be са Legiar: vit уу еду мүн, the алаты the eqns, P inte, 
Loco ЕЗ; Ж... te LON rem TT нак OF н Undo, 11 tert, Allowing St аге di 
Li in? БЕСТІ qui uncti' г 
change ашыгу кю тея Om 2. Ан OVERVIEW Or Wordgtar Р" y; чог аны чые вее, дау 
"ILI mE - Б мр tasea tation, D. Compete ly compet SOP rate Е 
татса rotura меге LYRE WordStar is a Ch/N жайса eon and СЫС т eter ine, ^ per, 
Cuius i tree of Sella ТЕН Сү po MER EC а, ar 
cect loge FEU FTS ag geecim A 9f text and alteration of previous: Both initial antry Ола the СЕТ КТУ] prin Lib lines pep а per 
caforming, Pire wo spaces fertormed Sirectiy on atro y енеге text are уены, Да, бе ы M intorg, ital p 
anzceted Мі and any placa iwmodis on, Most formatting function m . trom the 1 Tb, am) 
wot ME ct tely, г a ranpts ETE arei” Prin 
the ілікіші, var aa То bea prin imagoy additional’ ы ін bead ау nf э true оша Рог (ел "тэк, nag оне, 
feature be Printout, perfurned during tA Y o bold; тауы 
Сараа Ш елд СЕП cet aycecnate 4 aria Dead (5 at 
ali ; | Eh creer opi e Janti gy arp АЦ Ord лаъ tome 
аға PEINT ток, Word&tar'a РСТ | тїлєк compat nt zi дерді eni pr Ro Print, кы Че. under. | 
Motered and caved on „г atored on distet ЗОН ix опе to creste ond alt \ Pireler ypes Perea, Јата (601 aparine COT ала line jg JUBLE lag p 
Enare, 100 prea асоси: Fallois 359ta, Featuren of the edit function in quu Tis тетра" botea deea. Cation e i03, ang Peeler Aea, кеу ааст оо а 54 | 
Uhile angthot iB DELNA MUT RN um ПО" You are Чаһыа Et Om Printer d between dri | 
Qui bg? ji ном 
рш foll Video Editing à partion of the document hes а xo Ы ron are MordEtar, Telf Mine an pya АТА Duck 
rage ornat Wer sie, ч Dest any aD E EIE ES тама гг С кыш, 
uc The unet Lang puch merely ие бев wser- dri касог 
oe patter activer Еу жолынын with visui] ырш "Oton or delet ian af Kent are Бе sumer o EE а meanest XQen {леса ing 
com М drafts Ок [; ребе 
Иісі кїлєр # Olek tatteriog: tho | for rA f ora теше; 
marty ауана Rixe of jdetot од © шы, е “ 
pun | Ek ne ЛЕ у ETE SACO пн ийле or Oe pring ator ae а 
Tre PETS icm, lett, cent On~scceen Text ho aerator intervention or concem, | кісен Риго PO a dots perat 
ЕДА іл une We] appear Мар Formatting: text iu displayed оп the Met у common | 
SOY xn апу ый copy race bef Teby facilitating Review ет; por AA p D 1619 МӨЗ tongs 
pet tta Grit: g БСА ла with Uw aid af ey Бата. o Оп-аегееп test iones Fried тыр Жога, features 
13 teg {щи 
Райт to rating | сылы сері рәғафгарһа may be enteredot higi Ұшы Йа 3 can paid Bit fus e. 
opui EE үле at tee yee Ep E Es NU "ME EAE 
EA. u pine and Justi ieu тера aihe vord being entered ur bina X Ehon up > асгер kee аг 
quplic du read jury in sk іш He ng eir to indicate tte "a T Б an т к ұл. 1 inp ает тера буш Processing Pt ing ig 
d Cook ылы i iManent line break e plank line, or i 70, whina Nt кс at 
necessity Of lon ey, concern for Che end of tie dans er" е Бурі ч к {лаар вру, М 
| ор from the material boing transer ibed, fewling the lee free ed by a {> 
Қаға Justis Line Saci Conven iene drive, 
сезса ‚ each completed linm ів Гү rin with wurd Aant it leg, aiita Pm ve, 
user has selectas БІЗ maginn, justified (түше ате сө fit And тед, КРО left б лес р 
iced 8 selected ragged-right [or tight -ali ecc 66 тоге are cat Margin {19 белога р has 
арэ ог triple spaced, А line of Gat, and, optionally, боир} с The ines tab шюр ік ab co} 
Current. loft and eigh margina with a уи Бе сепсетеб between the а, Wordat (ог Doras VEY 5 cohen 
afore Тагар Commend: mah Lese огы, ап be f 
Бе paragraph х5 Ce ор mta SE posit ton to the end ot 1-5 thes foc а урш there’ Initial] 
Clean Up atter айнаш 971 (INE to justified or vice dorsa odit 
Poverful Bditing Command 
motion, scrolling, 


test det 1 in addition to the 


basic functions - 
" n etian by character, word, ыы 
тейен = Of overt: ы кысы editing ош zn - nla meci 
гем Nes additional files, wa эген To panes арас д 
2-1 
———— 


MicroPro Price List: 


Software/Manual Software/Manual 
Word-Star™: 
Word-Master™-™- 


Tex-WriterT.M. 


$495/40 
$150/25 
$ 75/15 


Super-Sort 17м: 
Super-Sort НТМ. 
Super-Sort IITM. 


$250/25 
$200/25 
$150/25 


For more information and the name of your nearest dealer, contact MicroPro International Corporation. 
Dealer/Distributor/O.E.M. Inquires Invited 


MICROPRO INTERNATIONAL CORPORATION 
pingue 1299 4th Street, San Rafael, California 94901 
eptember 


Telephone (415) 457-8990 Telex 340388 
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ine mosi complete, integrated, word processing 
SOlwore system ever seen on а microcomputer 
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MiGroPro Inrernatlional Corporation 
rroressional Quality software vou П! 
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1299 Fourth Street, San Rafael, California 949О1 * Telephone (415) 457-8990 * Telex 340388 


Programming Quickies 


A Similarity Comparator for Strings 


T C O'Haver 
Professor 
Dept of Chemistry 
University of Maryland 
College Park MD 20742 


The trouble with computers is that 
they have no common sense. If a 
computer is directed to search a file 
looking for a particular string of 
characters, a simple typographical 


10 LETT-O 
error wil cause the computer to 20 LETP-3 7 
report that no match has been found; 30 БИТ ag WORD"; 
even though there was something 50 {ЕТА = ЕМ (A$) 
very close in the file. The statement 60 РНІМТ «5ЕСОМО WORD" ; 
“If AS=B$ THEN. . . " is taken 75 iF А%-- B$ THEN PRINT "EXACT MATCH" 
literally by the computer; even the 80 LET B-LEN (B$) 
slightest difference is not tolerated. 90 IF A>B THEN LET B=A 
n , 100 FORM=1TOB 
Wouldn't it be better if a computer, 110 LETC-O 
finding no exact match, would report 120 FORI=1 TOM 
the best match, or the 5 best matches 130 LET KS = MIDS (AS, B- M +1,1) 
| 140 LET L$ = MID{ (В$ 1,1) 
listed in order of closeness of match? 150 IF K$=L$ THEN LET C=C+1 
To do this, a routine is needed that 160 NEXT | 
t Нан timate of th 170 (ЕТС-СІР 
returns a quantitative estimate of the 180 LETT=T+C 
similarity between 2 strings. That is 190 NEXT M 
what the routine illustrated here does; 500 ГОН М=В *1TO2*B-1 
it computes a similarity index on a 220 FORI-1TO2*B-M 
scale of 0 thru 100 percent. 230 LET К$ = MIDS ры) B+ 1.1) 
M 1 1 1 - = , - + . 
Listing 1 gives а BASIC string com 250 IF K$=L$ THEN LETC- C41 
parator program. The heart of the 260 МЕХТІ 
program is in lines 100 thru 290; lines 270 LET тек 
10 thru 90 are there only to allow the 290 NEXT M * 
routine to be demonstrated with 2 300 LET S— 100*T/BIP 
manually input strings. The funda- 310 PRINT 5,7% 
l idea is simple: each character 320 LED TO 
mental i ea Is simple: eac 220 GOTO 70 
in one string is compared to each 340 END 


character in the other string. This is 
done so that groups of characters that 
match are weighted more heavily 
than the same number of matches of 
individual characters. This allows, 
for example, “POOL” and “POOR” 
to be rated more nearly equal than 
“POOL” and “POLO”, even though 
the latter 2 strings have more 
characters in common. 
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Listing 1: Listing of the similarity comparator program іп Ohio Scientific Instruments 
8 K BASIC (a Microsoft interpreter), The up arrow indicates exponentiation. 


What makes the Microtek Printer 
so different? Nothing! 


EXCEPT.... 


THE PRICE: $750 (with parallel interface) 
THE PERFORMANCE: 


* BOor 120 columns (software selectable) * Vertical Format Unit 
* Plain paper * 96-character ASCI! (upper and lower case) 
е Pin Feed * Forms width continuously adjustable between 
* Double width printing 4.5 inches and 9.5 inches (including sprocket 
* 125 characters per second, 70 lines per minute margins) 
nominal throughput * Parallel (Centronics type) interface standard 
* 9x7 Matrix (BO columns/line), 7x7 Matrix (120 Serial (RS-232) and IEEE-488 interfaces 
columns/line) available 
Lum Enc que dns dis] id end, qud du ci TO фа) ja Был кеф Бий жар ай аа-ай» бир ашин Бира лн каш Бой аф а кар, к: ЕСЕР ЧӨН Өр жарал 
To: MICROTEK, Inc., 7844 Convoy Court, San Diego, California 92111 (714) 278-0633 


(] Send me more information. 


O Send me a printer with: 


' 

| © Parallel interface w $750 О Serialinterface “ $835 О IEEE-488 interface ™ $895 | 
| О Check or Money Order enclosed ГІ Charge my YISA card Г] Charge my Master Charge card 
| name {please print) “ы card number | 
| address І cardholder's signature | 
city state zip exp date | 
| phone | 
| Add $15.00 lor packaging & shipping Dealer inquiries invited Caiilornia residents add 6% sales tax | 
L 
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The weighting of groups of 
characters is controlled by the 
variable P defined in line 20. If P is set 
to a value of 1, there is no special 
weighting of groups; only the total 
number of characters in common be- 
tween the 2 strings is counted. If P is 
set greater than 1, groups are 
weighted more heavily, proportional 
to the value of P. If P is too large, 
however, all but the very closest 
matches result in low similarity in- 
dex. A value of P —3 is a good com- 
promise. 

Line 300 scales the index to within a 
range of approximately O thru 100 
percent. Two strings with no com- 
mon characters give 0 percent simi- 
larity, while 2 identical strings give 
100 percent similarity. Sometimes 2 
nonidentical, but very similar, strings 
with many repeated letters (eg: 
"AAAAA" versus “AAA”) will give 
100 percent or greater than 100 per- 
cent similarity. This is seldom a pro- 
blem with practical strings. 

Strings of any type can be com- 
pared: names, addresses, numerals, 
or even strings containing spaces and 
punctuation. Long strings take a long 
time to compare, up to several 
seconds. Ап assembly language ver- 
sion should run much faster, if speed 
is important in your application. 

The routine in listing 1 is written in 
Ohio Scientific Instruments 8 K 
BASIC, Version 1, and was run on a 
Challenger II system. The syntax of 
the string functions, particularly 
MID$, may be different in other 
BASICs. However, it should be com- 
patible with most of the other BASIC 
interpreters which were developed by 
Microsoft. The program also runs 
without modification on an 8 K 
ГЕТ. m 


5 КІМ ANALOG 


Sample Run 


RUN 
FIRST WORD? POOL 


SECOND WORD? POOL 
EXACT MATCH 


10. 
? MAI 
1.59 


4% 


AUN 
FIRST WORD? T.C. O'HAVER 710 HILLSBORO DR. SILVER SPRING MD. 
SECOND WORD? TOM ОНАУЕН 710 HILLSBORO DR. SILVER SPRING MD. 
82.9% 
? Н.О. O'HAVER 710 HILLSBOROUGH RD. SILVER SPRINGS FL. 
10.3% 


? 
OK 


L ROOM 


Comments 


>100% because of doubie letter 
3 letter pattern “POO" matches. 


Still a 3 letter pattern. 


Same match, because nonmatching 
characters do not count. 


Two 2 letter matches, “РО" and 
“OL”, do not count as much 
as one 3 letter match. 


Only 2 isolated letters. 


Presence of extra random 
character reduces match. 
Repeated letters result 

in unexpectedly high match. 


Listing 2: À sample run of the program, with comments explaining the value of similar- 
ity assigned. 


Note: We entered this program into an Apple Il computer 
using the Applesoft floating point BASIC. It ran without 
modification. The exact values of similarity computed 


did sometimes differ from those given in the sample run, 
but only in the fourth significant digit and beyond... 


RSS 


INPUT 


Analog to Digital Conversion System for the KIM Computer 


Gave the КІН the abilitw to sencer 
f@asurer and control the world around 
al with LAN SYSTEMS modules. Just міні 
Lhe КІМБЕТІ into the KIM to get 16 
channels of analog inrut. Screw 


terminals are rrovided for each channel 


зо wou саз hook uf Jovsticksr poter or 
whalever ағғғоғғізіз sensors wou have. 

Each af the 16 anoalos inputs: іп 
Une range of О to 5.12 volts» is 


tonverted to а decimal number between 0 


and 255 (20 millivoits rer count). 

Conversion Lime is 100 microsconds, 
The KlIMMOU rrovides one user Fort 

аз well ақ а БАМ SYSTEMS Port- 
Software as Provided. 
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ка КІМ ADAPTER - t U&SER PORT 
17KIMMOD — "(oA SYSTEMS PORT 


(-САВ Е А24 + 24 INCH IITERCDNMIECT CABLE 


" _ MANIFOLD MODULE . SCREW TERMINALS 
1 MANMOO! FOR (МРОТ, REFERENCE, GROUND 


1-POwl - көмек MÜOULE 
KIMSET!é for 110 VAC $ 285 
КІМЗЕТІ» fer 230 VAC $295 


Омын direct oF соласт your Қым compute? ға 


CONNECTICUT microCOMPUTER, inc. 
150 POCONO ROAD 


BROOKFIELD, CONNECTICUT 06804 
TEL: |203) 775-9659 TWX: 


TLX: 7104560052 


vi&À AND М/С ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE AND 3IGM ORDER, 
АП) $3 PES ORDER FOR SHIPPING А HANDLING - FOREIGN ORDERS ADD 10% FOR AIM POSTAGE 
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(әсізссійес Ads 


Unclassified Policy 

Readers who are soliciting or giving ad- 
vice, or wlio have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi- 
cation, an advertisement must be clearly 
noncommercial, typed double spaced on 
plain white paper, contain 75 wards or less, 
and include complete name апа address 
information. 

These notices are free of charge and will 
be printed. one time only on a space 
available basis. Notices can be uccepted 
from individuals or bona fide computer 
users clubs only. We can engage in no 
correspondence on these and your confir- 
mation of placement is appearance іп an 
issue of BYTE. 

Please note that it may take three or four 
months for an ad to appear in the 
magazine. 


FOR SALE: Cromemco 16 K programmable memory 4 
MHz. bank selec! $400 ог best offer Will Аске! 4860 Rolan 
do Ct #22, San Diego CA 92115, (714) 287-6823 


EXCHANGE IDEAS: | want to talk and write to microcom 
pute! users who are interested in programming tor farm 
Operalions, especially in the area of Southwes! Kansas, 
Southeastern Colorado and the Oklahoma Panhandle. | am 
using an Apple 1 Van Lynn Floyd, RA #t РОВ 94, Johnson 
KS 67855 


FOR SALE: OSI 65 V systam, including 6502 processor 
board, 16 К memory board, video interlace board. power 
supply and case. SwTPC keyboard. single drive floppy disk, 
lioóppy disk interlace board. Порру disk power supply and 
case, ай documentation (OSI and MOS technology), includes 
BASIC. Assembler, Disassembier and extended monitor Att 
assembled, tested and running well $1800 or best offer C 
Сит, 757 E Main St W-304 Wiss Apt, Lansdale РА 19446, 
(215) 855-4182 


WANTED: Programs (games. graphics or just unusual pro 
grams) in BASIC Hope to establish a no соз! program library 
th the near future. All material written or casselle (cassettes 
in ТА5.80 Level 2 only) returned. Pichard б Ginder, 509 
Southern Hills Dr, Hot Springs AR 71901 


FOR SALE: SOL-20 computer by Processor Technology with 
32 K, video display. cassette mass slorage, Extended BASIC 
IBM Selectric typewriter/prnter, texi editing and other soll 
ware, comptete documentation and manuals. Ideal tor small 
business sollware development, 15 years old. 52500 
Middleton Associates, 980 Yonge 5! Ste 404, Toronto 
Ontario, CANADA M4W 2,9. (416) 961-5136 


FOR SALE: 5:100 bus system. Cromemco 280 processor 
Byte-8 mainframe, TOL system monitor board, ACTI 
keyboard, North Star disk and software. two 16 К static pro 
grammable memory (250 ns), less B К ol chips, Panasonic 
video monitor. Up, tested and running. For more details of 
system, send SASE or phone (206) 156-2466 aller 5 PM 
Donald A Coulter, 8002 Mountain-Aire Loop SE, Olympia WA 
98503 


FOR SALE: Sencore Model PS163 dual trace scope in new 
condilion Used less than 20 hours Complete wilh Iwo 
probes Factary price 5895, will offer for $350. Also, Sencore 
Model PS14B single ace scope/veciorscope, sitll іп factory 
carton. Sacrifice, 5195 R Conde, 11 Sugarbush Ln. Coram 
NY 11727, (516) 828-4849 


FOR SALE: Digital Group TVC64 16 line 64 character upper 
and lower case and Greek with plug $125; COSMAC ELF with 
complete address light emitting diodes, hexadecimal thumb 
wheels, audio outpul. automatic stepping and olher features 
5110; hexadecimal keyboard for ELF $30. Mikos mother 
board wilh 12 100 pin conneclors in piace $75. Proko PTR-IH 
optical paper tape reader $50. Bert Thiel, 159 W Main St. 
Frostburg MD 21532. (301) 689-8608 weekends and even. 
ings w 
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If you have an Apple* and you want to interface it with 
parallel and serial devices, we have a board for 
you that will do both. It's the AIO™ 


Serial Interface. 


Тһе RS-232 standard assures maximum compat- 
ibility with a variety of serial devices. For ex- 
ample, with the AIO you can connect your Apple® 
to a video terminal to get 80 characters per line 
instead of 40, a modem to use time-sharing 
services, or a printer for hard copy. The 

serial interface is software programmable, 
features three handshaking lines, and / 
includes a rotary switch to select from 
7 standard baud rates. On-board firm- 
ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface. 


Parallel Interface. 


This interface can be used to connect your 
Apple* to a variety of parallel printers. The 
programmable I/O ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual ' 
includes a software listing for controlling / " 
parallel printers or, if you prefer, a par- | 
allel driver routine is available in firm- 
ware as an option. And printing is 
only one application for this general 
purpose parallel interface. 


Two boards in one. 


The AIO is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 
The price, including PROMs and cables, is $135 in kit form, or $175 
assembled and tested. See the AIO at your local computer 
store or contact us for more information. 
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Some Musings 
on Hardware Design 


Clayton Ellis 
Rt 4, POB 86 
Montrose РА 18801 


The purpose of this article is to acquaint 
the reader with some of the more interesting 
types of transistor-transistor logic (ТТІ) 
integrated circuits, the ease with which logic 
design can be accomplished, and to offer a 
few design considerations and trouble- 
shooting hints to stimulate the homebrew 
use of digital logic. 

Taking the topics in the above order, we 
start with a look at some of the more com- 
plex types of TTL chips in the "74xx" 
series. (We will ignore simple gates for the 
most part.) An example is the 7442. This 
integrated circuit is a binary coded decimal 
(sometimes called BCD} to decimal decoder. 
What this means is that the circuit will 
decode 1 line out of 10 based on a 4 bit 
binary code. Figure 1 shows the pin con- 
nections. Regardless of what it is called, 
it works like this: pins 12 thru 15 are a 4 bit 
binary input, pin 15 being the 1's bit (bit O), 
14 the 2's bit (bit 1), 13 the 4's bit (bit 2), 
and 12 the 8's bit (bit 3). Pins 1 thru 7 and 9 
thru 11 comprise the output pins, each pin 
staying high (logic 1 or a higher level voltage 
of about 3 to 5 V) unless the corresponding 
binary code is applied to the input. For 
example, let's say that pins 12 thru 15 are 
0101. In other words, 12 is at a logical low 
(about O V); 13 is at a logical high level 


чс 02 — 
aC tiated 


Figure 1: Pin connections for а 7442 TTL 
binary coded decimal to decimal converter. 
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(above about 3 V, less than 5 V), etc. In this 
case, pin 6 (indicating a decimal 5) would be 
at a logical low level (about 0 V). All other 
pins relating to decimal output numbers 
would be at a logical high level. Note that 
only one output pin will be low at any given 
time, corresponding to the binary value of 
the input lines. “Ahh,” you might ask, 
“what if the input pins are at some binary 
value other than O thru 9?" The answer is 
easy; this constitutes an invalid input, and all 
output pins will stay high, Only valid deci- 
mal values will select an output pin. 

Now let's move on to a module similar to 
the 7442, the 74154. Referring to figure 2, 
the first apparent difference is the larger 
number of pins on the 74154. This inte- 
grated circuit is a 4 line to 16 line decoder. 
Its operation is the same as the 7442, with 
but two exceptions: there are now 16 valid 
output lines, and provision is made to allow 


ADDRESS 
LINES 


OUTPUTS 


Figure 2: Pin connections for a 74154 ТТІ. 
4 line to 16 line decoder. 


OUTPUT 


DATA 
SELECT 
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STROBE 


Figure 3: Pin connections for a 74150 TTL 
7 of 76 line data selector. 


two extra inputs to gate the individual line 
selected, Pins 18 and 19 perform this gating 
function, An example of use of this extra 
gating feature might look like this: pins 20 
thru 23 might contain the binary equivalent 
of a decimal 14, pin 19 being low and pin 18 
alternating from high to low (a periodic 
clock pulse.) The end result is that pin 16 
(corresponding to line 14) will also periodi- 
cally alternate high and low in following the 
signal on pin 18. The data at pin 18 is trans- 
ferred ta pin 14. If the binary code on pins 
20 thru 23 were now changed to a decimal 
7, then line 7 (pin 8) would follow the data 
on pin 18. We select оле of 16 outputs for a 
signal applied to the gates. Now, if we could 
just have a binary controlled switch to select 
1 of 16 inputs. Let's look at the 74150. 
Figure 3 shows the pinout of this one. 
This time there are 21 input pins and only 1 
output pin. 

Let's see how this one works. Binary 
input is on the 4 lines of pins 11 and 13 thru 
15. Let's say a binary value of 12 is present, 
This selects the number 12 input line (pin 
19) and transfers the level of this line, be it 
steady, high, low or some alternating clock 
signal, to ріп 10, the output line, Notice, 
though, that in order for the data to be 
transferred, pin 9 (the strobe input) also 
must be low. A high level on the strobe 
input prevents any data transfer from any 
input. This feature is used to allow data 
transfer only at selected intervals, such as 


The way you 

check line-by-line with 

an A P Intra-Switch or 
Intra-Connector. 

You plug your Intra-Switch in-line 
with standard socket connectors, 
and instantly you've got a separate, 
independent on-off switch foreach — at right angles. Instant line-by-line 


and every line in your flat ribbon probeability—and an easy way to 
cable. To switch, you nudge with a tap your system and daisy chain It 
pencil point. It's that quick. into new areas. 

Imagine how much time and Both Intra-Connectors and Intra- 


trouble Intra-Switch will save youin Switches come іп 20, 26, 34, 40 and 
your diagnostic and quality testing, 50-сопіасі models. 


your programming and selective Where? At your nearby A P deal- 

line inhibiting. er. Where's that? Phone (toll-free) 
Or, plug in your Intra-Connector 800-321-9668. And ask for the com- 

(see box) the same way, and you plete A P catolog, The Faster and 


have an extra set of male contacts Easier Book. 


AP PRODUCTS 
INCORPORATED 


Вох 1100 #72 Corwin Drive 
Painesville, Ohio 44077 

Tel. 216/354-2101 

TWX: B10-425-2250 


Faster and Easier is what we're all about. 
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COMPACT 
COMPILER 


Compact Compiler requires only 20K 
bytes. Our compact Version 3 Compiler 
requires only 20K bytes but supports a 
powerful subset of standard COBOL 
plus the CIS COBOL language exten- 
sions for conversational mode working, 
providing full CRT screen formatting 
with built-in cursor control and numeric 
field validation. 

Other features include CIS COBOL 
Indexed Sequential and Interactive 
Debug packages, linkage to run time sub- 
routines to CHAIN programs together, 
PEEK & POKE memory locations 

and GET & PUT to special peripherals. 


FOR FAST IMPLEMENTATION 
OF BUSINESS APPLICATIONS 


Forms Generator speeds program devel- 


opment. Forms is a powerful utility 
which can be used with either the Stan- 
dard or Compact COBOL Compiler, 
Forms generates record descriptions 
for Data Entry and Enquiry Programs. 
The operator creates and edits the re- 
quired data entry form on the CRT by 


means of a question and answer session, 


and then automatically creates the 
required COBOL source text. 

This text is held on diskette as COPY 
files which the programmer can then 
simply COPY into his program in the 
normal COBOL way. 


CIS COBOL products run on the 8080 от 280 microprocessors under 
the CP/M operating system. They are distributec on a variety of 
diskette formats and have a CONFIG utilility supplied as standard, which 


enables you to drive many different types of CRT. Al) are themselves 
written in CIS COBOL and are therefore readily transferred to different 
operating environments including new operating systems and new 
microprocessors, making CIS COBOL a very attractive proposition For 


OEMs, 
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oT ANDAAD 
COMPILER 


Standard Compiler conforms to ANSI 74 
Specifications. And now our ANSI 74 
standard Version 4 Compiler imple- 
ments level 1 of Nucleus, Table Handl- 
ing, Sequential 1/O, Relative 1/0, 
Indexed І/О, Library, Segmentation and 
Inter Program Communication plus 
many level 2 features and the CIS 
COBOL language extensions employed 
in Version 3. This compiler runs in 30K 
bytes and is ideal for implementing or 
converting large systems using modular 
programming. Features include dynamic 
program loading and fast program devel- 
opment turnround. 


MICRO FOCUS 


MICRO FOCUS LTD. 58 Acacia Rd, SI. Johns Wood, London NW8 БАС 
Telephone 01-722 8843 Telex: 28536 MICROF G 


‘CP/M is a trademark of Digital Research 
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when the input would contain valid data, or 
when the output is useful only at specific 
intervals. 

Now that we have taken a look at a few 
of the more involved logic blocks, let's look 
at how casy it is to design the somewhat 
more complicated circuits using the simple 
TTL blocks in conjunction with one or more 
of the above type of logic blocks. 

If we want to build a sequencing device 
to look at a number of incoming lines, and 
if we are to use a given clock signal to coor- 
dinate all this, we can use the logic circuit 
in figure 4. A very simple and straight- 
forward circuit, right? Not quite. Let's take 
a second look. All the inputs but the one 
selected by the 74154 are going to be en- 
abled at one time. The selected pin gocs low, 
remember? By this time, if not before, you 
probably recalled the look we just took at 
the 74150 and are wondering why we did 
not use it. Figure 5 shows the circuit using 
the 74150. The foregoing just illustrates a 
good point (and one to keep in mind when- 
ever you undertake any logic design). There 
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Figure 4: A data selector 
to sample each of 16 lines 
sequentially. It looks good, 
but it doesn't work. A 
neglected inversion in logic 
levels and thinking is the 
demon. 


Figure 5: Another approach to the problem 
in figure 4. This approach has a much lower 
parts count, so it is much easier ta wire апа 
it works. 
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Table 7: 


Get circuit requirements down on paper in block form, 

Break each block down into required logic. 

Use the most integrated block available for each function as in the example of 
figure 5 unless the cast of such a module is much higher than two or possibly 
three less intricate ones. 

Don't go overboard with smaller blocks. This increases the density and complexity 
of interconnection, greatly increases the chances of errors and reduces system 
reliability. 

Cross-check all designs, as you may have redundantly developed the same signal 
line. Sometimes most of one segment of a circuit can be eliminated with an inver- 
ter or small amount of additional gating. 

If possible, have a friend familiar with digital logic go over the layout. Your friend 
can sometimes suggest circuit reductions that you missed simply because you 
were thinking one way while your friend used a different approach. The same 
review may even spot an error in the logic. With all those inversions, gating, etc, it 
is easy to do. Spotting an error at this stage can save hours at the breadboard stage. 


Approach to 


finding the simplest logic 


circuit fora given function. 


are many ways to accomplish a specific func- 
tion. So many, in fact, that large companies 
who do digital logic design in large quantities 
invariably use some form of computer aided 
logic design. The homebrew enthusiast ob- 
viously can't go that far, but the approach 
summarized in table 1 usually works fairly 
well. 


Timing 

Another good point to keep in mind is to 
think time (not in terms of how long it takes 
to design a circuit, or build it, but time rela- 
tionships in the circuitry itself). This brings 


Figure 6: A hypothetical 
clock circuit to give two 
different phases (lines A 
and B) at two different 
repetition rates. Lines A 
and B are at 1/2 the clock 
rate. Line C is at 1/8 the 
clock rate with the same 
pulse duration. 
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us back to a term, clock, that we have been 
using freely up to now. We all know that a 
clock is merely a line, usually derived from a 
square wave oscillator, right? This line ts 
then used to coordinate all necessary gating, 
shifting, setting and resetting, etc, that goes 
on within the circuitry itself, right? Well, 
that is part of it, but who said it had to be a 
single line? Some computers use a number 
of clock lines, perhaps as many as 8 or 10. 
The only thing these multiple clock lines 
һауе in common is that they are usually all 
derived from the same oscillator and may 
be individually gated on or off, counted, 
decoded or subjected to any other valid logic 
manipulation. 

Figure 6 shows a typical clock circuit 
detailing some of these practices. As you 
can readily see, almost any combination of 
clock times can be selected, and the flip 
flops сап be extended as far as needed 10 
select a single clock pulse or a repetitive 
series of clock pulses. The point to remem- 
ber is that all pulses are derived from the 
same clock and each pulse on any line will 
be of the same duration as any other clock 
pulse. The single clock pulse shown on 
line C of the timing chart in figure 6 will 
Start at the same time as the fourth clock 


TOGGLE FLIP FLOPS DIVIDE FREQUENCY BY 2 


CLOCK 


FFI 


КЕ? 


ЕҒЗ 
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pulse on line А, and the duration will be 
identical. 

There is one fly in the ointment at this 
point. ] just noted that the two clock pulses 
would start at the exact same time. That is 
not quite true, however, and depending on 
how fast the clock is running, and exactly 
what is being gated, this may or may not be 
à problem. 

In an actual circuit, the clock pulse on 
line À would go positive slightly ahead of 
the pulse on line C. This is due to the delay 
(called propagation delay) across each flip 
flop encountered by the leading edge of the 
pulse. This delay is on the order of nano- 
seconds for each gate encountered. Let us 
assume an arbitrary 5 ns delay for each gate. 
Then the delay from the input of FF1 to the 
output of the AND gate driving line А would 
be 10 ns. This is 5 ns for FF1 and 5 ns for 
the AND gate. The delay from the input to 
FF1 io the output of the AND gate driving 
line C would be not 10 ns, but 20 ns: 5 ns 
for each of the three flip flops and 5 ns for 
the AND gate. The pulse on line C would 
actually start 10 ns after the one of line A. 
This will also make a difference in the dura- 
tion of the pulse on each line; as the plus 
level arriving later than the clock pulse at 
the input to the AND gate determines when 
the output of the AND gate goes positive. 
However, the trailing edge of the clock pulse 
input determines when the AND gate output 
goes negative. 

This, in effect, shortens the duration of 
the pulse on the output line by a time (in 
nanoseconds) determined by the various 
propagation delays. If the clock frequency 
of the circuit is on the order of tens or hun- 
dreds of kilohertz, then a delay of tens of 


Figure 7: A pulse generator for nanosecond 
range pulses. Pulse length is determined by 
the propagation time through the gates 
between the input and point B. More sophis- 
ticated methods are reguired if an accurate 
pulse length is required. 


nanoseconds would be of little consequence; 
but if the clock frequency of the circuit is 
something like 20 or 25 MHz, the delay can 
become a thorn in the side of the designer. 
This holds true for all data and control lines 
we well as clock lines. 

This propagation delay can be used to an 
advantage too. Figure 7 illustrates using this 
delay to generate a narrow pulse. Here the 
positive going (leading) edge of the input is 
applied to an AND gate, but the negative 
going (trailing) edge of the inverted version 
applied to the other leg of the AND gate is 
delayed by the total of the propagation 
delay across the three inverter blocks. The 
resultant output is a narrow pulse equal in 
duration to the delay across the inverters. 
This method of generating a pulse is only 
useful in cases where we don't care ехасту 
how long the pulse lasts since gates and 
inverters are subject to manufacturing 
variations, 

To satisfy the rather picky individual or 
very high speed circuit, | have to say also 
that the output pulse is not only derived 
from the inverter delay, but is delayed from 
the leading edge of the original pulse by the 
amount of the delay across the AND gate 
itself. Figure 8 illustrates this. The short de- 
lays shown on waveform C are due to the 
AND gate propagation delay. For most situa- 
tions, this is carrying propagation delay 
accounting to extremes, bul in certain high 
speed circuits each delay may have to be 
accounted for. If 20 or 30 gates are involved, 
the cumulative effects add up rather fast. 

Also to be considered is the capacitive 
effect of the interconnection lines: the dis- 
tributed and stray capacitance which are in 
parallel with the output of each gate add 
slightly to delay times. It takes a finite 
amount of time to charge this capacttance at 


Figure 8: A magnified view of the pulse 
shown in figure 7. The output pulse is de- 
layed by the propagation time of the AND 
gate. This time varies but is typically about 
10 ns for normal transistor-transistor logic, 
less for the high speed and Schottky version 
апа more for the low power integrated 
Circuits. 
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each gate turn on, and the gate will not 
switch until a certain voltage input level is 
reached. All of which leads right into the last 
subject l'd like to touch on. How do you see 
all this in an actual circuit? Believe me when 
| say that it takes a good oscilloscope. To 
have a good display in the tens of nano- 
seconds range, it takes an oscilloscope with 
a bandwidth of at least 60 to 100 MHz. 

Does this mean that anyone without such 
an oscilloscope can't do much with higher 
speed TTL? Not necessarily. Remember we 
said that propagation delay only becomes 
a problem at high speeds and multiple gate 
delays. There are a number of ways around 
this. One is to keep clock frequencies and 


data changes as slow as possible. Don't use 
a fast clock or data encoding just for the 
sake of speed, run it as fast as necessary 
and no faster. ІҒ you can tolerate a slow 
clock speed, use it. Another method is to 
try and bring each data line that is to be 
gated with another line through the same 
number of gates as the line it is to be gated 
with. In other words, if one line originates 
at about the same source as another that it 
is to be gated with, but passes through 9 
levels of gating, and the other line passes 
through 3, the delays at high speeds can be 
a problem. This could be compensated for 
by changing the way the lines are gated to 
bring the delays in:each line closer to the 
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same length. Another help in extreme cases 
Is to run the line with the lesser number of 
gates through several pairs of inverters, This 
Introduces a delay to compensate for the 
delay in the other line. In other words, 
make the faster line wait for the slower one. 
Án even better solution is to design your 
circuits "synchronously" so that only one 
clock source ever changes the state of a flip 
flop or memory сей. 

As to seeing these problems on the slower 
oscilloscopes, there are several hints that will 
help. Very little serious work with timing 
relationships can be undertaken without a 
dual trace capability (although a good deal 
can be done otherwise with TTL with just 
a single trace scope). Even with a dual trace 
oscilloscope, the fastest sweep speed may 
not reveal a lot of timing detail if not set up 
correctly and the alternate sweeps may not 
be time correlated without a common syn- 
chronization signal. A number of tests can 
be made with a single trace oscilloscope if it 
has provisions for external synchronization. 

In general, synchronize the oscilloscope 
sweep as far ahead in time as is realistic for 
the signals in question, in order to allow 
time for the sweep to start before the pulse 
actually arrives. It goes without saying that 
the synchronization signal must be common 
to all signals being examined. 


If you still can't see any difference, try 
estimating the approximate delay for each 
line from source to common logic block. 
Most logic handbooks list typical delays for 
integrated circuits. If the problem is in a 
counter circuit of some type which counts 

up," the count for a given sequence will 
usually be too high in value if delay prob- 
lems are the cause. Rarely will the count of 
an "up" counter be too low, as the usual 
situation is advancing the counter by an ex- 
tra pulse generated by mismatched delays, 
especially if a lot of exclusive ORing is being 
done. The situation where early turn off or 
disabling of the counter causes a missed 
count is quite unlikely, mainly because the 
delay is of a much shorter duration than the 
pulses being counted. 

These problems are all good to be aware 
of, but don't let them deter you from start- 
ing that project you were thinking about. 
You may go a long time before you see one 
of the problems described. Don't let the 
lack of a superb oscilloscope deter you 
either. A lot of very intricate and fast digi- 
tal circuitry is being built every day with 
nothing more than a single trace 1 MHz AC 
coupled oscilloscope. With a little experi- 
ence, you can tell a great deal about a given 
TTL circuit with one of these inexpensive 
oscilloscopes.& 


Circle 203 on inquiry card. 


When no one 
has your floppy disks 
in stoc 


Ф% 9 9 


here's a new 
four letter word 
to use: 


The word is Kybe. Because Kybe can ship any model 
floppy disk, data cassette or mag card in only two days. 
You'll get the same high performance products sold by 3M, 
BASE, Memorex and other brand name suppliers. The same 
products we've built for OEM's for years. The full line 

is competitively priced, backed by an unconditional 90 day 
warranty and inventoried for fast delivery. 


Dealer inquiries invited. 


{ (800)225-8715 
bu KRYBE 
8 


132 Calvary Street, Waltham, Mass 02154 
Tel. (617) 895-0012, Telex 94-0179 
Offices 4 representatrves worldwide 
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А Low-Speed Analog-to-Digital 
Converter for the Apple II 


The development of micropro- 
cessor-based computer systems has 
progressed to the point where it is 
now practical to utilize these systems 
in a scientific or laboratory applica- 
tion. To be useful in a scientific appli- 
cation the computer must have the 
capability of converting analog 
signals to digital signals. Very few 
home computers have this capability. 
Certainly it is a straightforward task 
to design an analog-to-digital con- 
verter (ADC), but the real problem 
lies in connecting the converter to the 
computer. 

The Apple II computer, with 8 
peripheral-board connectors on the 
mother board, makes the job of 
designing and implementing special 
interfaces (such as the ADC) rela- 
tively easy. The peripheral-board 
connectors give the hardware 
designer access to all address, data, 
and control lines. In addition all con- 
trol, address, and data lines have 
been buffered, and certain address 
bits have been decoded to give a 
device select (DS) signal. What 
this means is that when a specific 
range of address locations is accessed, 
the DS line will give a low output 
signal. Since the peripheral-board 
connectors are on the main computer 


About the Author 

Richard Hallgren is an Assistant Professor in 
the Dept of Biomechanics at Michigan State 
University. He is working on the application of 
microprocessor-based systems in scientific 
research. 
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Number Type +5V¥ GND -5V 
ІСІ МС14028 16 8 — 
Ice MC14049 1 8 -- 
СЗ 547427 14 7 -- 
iC4 MC14013 14 7 — 
ІС5 М014433 24 13 12 
ІС6 AD580 -- — — 
ІС? MC14503 16 8 -- 
IC8 MC14503 16 8 — 
IC9 DM7432 14 7 -- 


Table 1: Voltages which must be supplied 
to integrated circuits ін figure 1 for 
operating power. 


board, the finished interface board 
will be inside the computer and will 
be able to use the computer's power 
supply. Because of these character- 
istics, turning the Apple П into a real- 
time data analyzer becomes a matter 
of designing an analog-to-digital con- 
verter circuit, and control logic to 
meet the need of the application. 

Many of the applications that I had 
in mind were to be of a low-speed 
nature (eg: monitoring the tempera- 
ture of experimental animals іп 
medical physiology laboratories, 
analyzing the results of elec- 
trophoretic analysis). Therefore, a 
low-speed analog-to-digital converter 
built around the Motorola MC14433 
integrated circuit seemed to be a cost 
effective approach. I was inspired by 
Steve Ciarcia's article, "On a Test 
Equipment Diet? Try an 8 Channel 
DVM Cocktail!" (December 1977 
BYTE, page 76). 

The left section of figure 1 shows 
the analog-to-digital converter cir- 


cuitry. All data and status lines to the 
computer are isolated through the 
MC14503 3-state buffers (IC7 and 
IC8). The MC14433 (IC5) is allowed 
to convert continuously at a rate of 
approximately 15 conversions per 
second. This means that if the data 
transfer to memory starts immedi- 
ately after the conversion ends, the 
Apple II can easily decode and store 
the data from one conversion before 
another conversion occurs. IC4, con- 
figured as an RS flip-flop that is in- 
itially reset by the computer, is set by 
the MC14433 after ап analog-to- 
digital conversion has been com- 
pleted. When the computer senses 
this change in status, it starts the 
decoding and data transfer process. 
IC6 is an AD 580 used to provide a 
stable reference voltage to the 
MC14433. 

The right section of figure 1 shows 
the control logic that is necessary to 
coordinate the transfer of data to the 
computer, and control signals from 
the computer. The circuit is designed 
so that the peripheral card resides in 
I/O (input/output) slot 7 on the 
Apple II mother board. The device 
select signal will go low whenever 
hexadecimal memory locations COFO 
thru COFF are addressed. The least 


Text continued on page 74 


Figure 1: Schematic diagram of analog-to- 
digital-conversion circuit and associated 
control-logic circuitry. The analog-to- 
digital (A/D) convertor is shown on the 
left side, the control logic on the right 


side. L————— 
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Circle 379 on inquiry card. 


U.S. ROBOTICS, INC. 


PENRIL 300/1200 MODEM 
Originate/Auto-Answer 


CALL FROM 
BASIC ROUTINE 
SAVE A,X, AND 
Y REGISTERS 


INITIALIZE 
DATA STORAGE 
LOCATION 


Hall/Full Duplex un 
Dial-up Phone Lines 
| year warranty 
Stand Alone 


300 or 1200 Baud 
Bell 212 Compatible 
FCC Certified 

RS232 


PERKIN- 
ELMER 
BANTAM 


$799.00 


All the Features of the 
Hazeltine 1400 & LSI ADM-3A 
Plus 


Tab Function 


Bl Upper/Lower Case 
7x 0 Char Matnx 
White or Black Char 
Transparent Mode 
Addressable Cursor 


$4 1 61 per month, 


Lease-Purchase P. 


$1095.00 


TELETYPE 
MODEL 43 
KSR 


Backspace Key 

Shiftlock Key 

Print Key 

Integrated Numeric 
Pad 


with RS232 


10 or 30 CHAR/SEC 


RETURN TO 
BASIC ROUTINE 


ARE ALL 
LOCATIONS 
FILLED 
P 


TIME 

TO TAKE 

SAMPLE 
y 


132 COLUMNS 
UPPER/LOWER CASE 


USR-310 


INPUT DIGIT 
CODE AND DIGIT 


Originate 
Acoustic 


$159.00 Coupler 


0-300 Baud 


Crystal Controlled 


Stand Alone 
RS232 


USR-330 
Originate 
Auto-Answer 


| | $339.00 Modem 


FCC Certified for Direct Connection 
Phone Lines 


to 
USR-320 Auto-Answer 


Only Modem 


All Units include a 120 day warranty 
Optional Maintenance package available 
Any Product may be returned 
within 10 days for a full refund. 


$319.00 


U.S. ROBOTICS, INC. 


1035 W. LAKE ST. 


CHICAGO, ILL. 


Sales 
General Offices 
Service 


60607 


(312) 733-0497 


(312) 733-0498 


(312) 733-0499 
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Figure 2: Flowchart of the machine language subroutine which takes samples from the 
analog-to-digital converter. This code is written for the 6502 processor used in the 


Apple il. 


CORRECT 
DIGIT 
P 


STORE DIGIT 


ALL 
DIGITS 
TAKEN 

С 


СЕМТЕОМІС5 
DELIVERS THE WORD 
ON COMPUTER PRINTERS. 


To get the most from a computer system, you need a permanent written record — 
information that you can use for reports, correspondence, or just about anything. 
For that, Centronics printers deliver the word. 


From top left, clockwise: Model 700 Impact printer, 60 wre 132 column format. Model 779 Impact printer, 60 it economical forms handling. Model 701 Impact 
printer, 60 cps, bidirectional, 132 column format. Model 51 Non-impact microprinter, RS-232 serial interface, 150 Ірт. Model 730 Impact printer, 50 cps, 3-іп-1 
paper handling. Model P1 Non-impact microprinter, 150 Ipm, no toners or ribbons. 


Who is Centronics, anyway? by Centronics' comprehensive warranty and 
Centronics has long been the world leader ^ service program. 
in providing printers to the computer indus- Where сап І find Centronics Printers? 
£y. For small, economical computer systems — At any of the hundreds of Centronics 
ike the ones at your local retail computer dealers coast-to-coast. It's worth the visit: 

store— we manufacture more printers than your Centronics dealer is an expert who can 
anyone. That's quite a track record. explain the differences in printers and help 

at does that mean to me? make sure that the one you choose has thc 

If you own—or plan to purchase—a small | right features for your system and the way 
business or home computer system, you you use it. Plus, many of our dealers are also 
can have the best [mS c mc epe Wr n. q Authorized Cen- 
printer available any- | О Give me the word on Centronics Printers, including the | tronics Service 
where: Centronics. name and address of the Authorized Centronics Dealer(s) Distributors which 
We offer the widest О m interested іп your dealer program. Please send information | 15 helpful when 
selection of speeds, on how to become an Authorized Centronics Dealer/Service | you need routine 
sizes, applications, Distributor. | maintenance and 
and prices. АП inter- | Name a godsend if you 
face with most mini | _ | havea problem. 
and micro computer | 1% | Selection. 
systems. Every mod- | Company —— — — — — — —— Phone | Proven perform- 
el features the same Addr ance. Expert- 
А А ess —___ ————————————————— . 
erformance, reliabil- | | ise. Service. 
Ку аа attention Э; | City —— State —— —— Zip ——— | Eris why 
etail that have made ® entronics 

Centronics #1. And | CENTRONICS | Printers deliver 
every one is backed | Centronics Data Computer Cotp., Hudson, МН 03051, (603) 883-0111 1 the word. 
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Address Instruction 


4000 
4003 
4006 
4009 
400A 
400C 
400E 
4010 
4012 
4014 
4016 
4019 


74 


1E 


40 


CO 
CO 


CO 
49 


49 


49 


CO 
49 


49 


Op Code Operand Comments 


LDA $4980 
STX $49B1 
STY $49B2 
PHP 

LDX #$00 
LDA #500 
STA $0A 
LDA $$4A 
STA $0B 
LDA %%00 
STA $49A0 
LDA АЕ 
STA $49A1 
SE! 

LDA $49A1 
CMP $08 
BNE $4031 
LDA $49B0 
LDX $49B1 
LDY $49B2 
PLP 

RTS 

CLI 

NOP 

JMP $401E 
NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

STA 5СОҒ2 
LDA $COF 1 
AND #380 
CMP #380 
BNE $4043 
LDA %СОҒО 
STA $49A2 
AND #$80 
СМР #$80 
BNE $404C 
LDA $49A2 
AND #S0F 
STA ($0A,X) 
рү $0A 
INY 

STY $0A 
BNE $406B 
LOY $0B 
ІМҮ 

STY $0B 
LDA SCOFO 
STA $49A2 
AND #340 
CMP #340 
BNE 84068 
LDA $49A2 
AND *$0F 
STA ($0A,X) 
LDY ОА 
INY 

STY $0A 
BNE $408A 
LDY $0B 
INY 

STY $0B 
LDA $COFO 
STA $49A2 
AND #320 
CMP #$20 
BNE $408A 
LDA $49A2 
AND FSOF 
STA ($0A,X) 
LDY OA 
INY 

STY $0A 
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Save registers 


Starting location of data storage 


Final location of data storage 
Disable interrupt 


Have all data locations been filled? 


Enable Interrupt 


Start A/D conversion 


AID conversion finished? 

Input data 

Temporary data storage 

Check for first digit (MSD) 

Peel off digit code leaving data 

Store data 

Increment lower 8 bits of data storage 
Carry out to upper 8 bits? 

Increment upper 8 bits of data storage 


Input data 

Check for second digit 

Peel off digit code leaving data 

Store data 

Increment lower 8 bits of data storage 
Carry out to upper 8 bits? 


Incremeni upper 8 bits of data storage 


Input data 
Check for third digit 
Peet off digit code leaving data 


Store data 


Increment lower 8 bits of data storage 


Listing 1: The machine language 
subroutine for collecting data from the 
analog-to-digital converter, here shown in 
assembly language format. Memory loca- 
tions ОЗЕЕ and ОЗЕЕ contain the hex- 
adecimal interrupt jump vector 4040, 
which is the entry point of this routine. 


Text continued from page 70: 


significant 4 bits of the address are 
decoded by [C1 and are used for on 
board addressing. Performing a store 
accumulator (STA) operation to loca- 
tion COF2 causes the SC (start conver- 
sion) line to go high and resets the 
flip-flop ІС4. Performing a LDA 
(load accumulator) from hexadecimal 
location COF1 transfers the end of 
conversion (ЕОС) апа overrange 
(OR) status data into the computer. 
Performing a LDA from location 
COFO transfers the digit-select code 
and the binary coded decimal (BCD) 
value of the particular digit selected 
into the computer. 

The software portion of the analog- 
to-digital converter project is divided 
into 2 parts: 


ФА machine language routine to 
provide high-speed transfer of 
data from the MC14433 to the 
computer memory. 

€ A BASIC routine written іп 
Applesoft floating-point BASIC to 
take the data in memory and for- 
mat it into a voltage that can be 
displayed as a function of time 
with the high-resolution graphics 
routine. 


Since the Apple II does not have an 
internal real-time clock, I decided to 
use the interrupt request line (IRQ) 
as an input for an external clock. The 
advantage to this is that a calibrated 
pulse generator can be used to deter- 
mine the sampling rate. If desired, the 
computer can perform other tasks 
between samples. Knowing when 
each sample was taken makes it possi- 
ble to display the data as a function of 
time with the high-resolution 
graphics routine. Since the Apple ll 
high-resolution graphics allows the 
display of 256 points I decided to 
store 256 points in memory before 
displaying the data, but there is no 
reason why the data could not be 
displayed as it is taken. Figure 2 
shows the flowchart of the machine 
language program, and listing 1 


07 


5-100 Со 1.6809 Computability. | 


"ESSE 3 


ТРЕ 
4 
í 


^ рири f | p us P nna 


10K PROM space 

MONBUG II monitor included 

2400 baud cassette interface 

20 VO lines 

RS-232 level shifters 

Real time clock 

DMA 

Parallel keyboard input 

Memory-mapped video output 

Fully S-100 compatible 
(including 8080 type I/O) 

A complete system, ready to use. 


MD-690a Single Board Computer 
$239 kit $299 assembled 


e 6809 
16 bit internal arithmetic 
Hardware multiplication 
Two stack pointers 
Two index registers 
18 addressing modes 
Fully relocatable code 
Five interrupts 
Up to three times the 
throughput of а 4MHz 2-80 


6802 Processor also available 
Ask about 6802, 6809 апа 780 systems. 


Please rush the following: 


ГІ CPU Card (kit д 
(1 CPU Саға РЕ? М ICTO Dasys 
.O. BOX 
25 Se Е Los Angeles, CA 90036 
A ed R EEE, (24 3) 935-4555 
ste 


CA residents add 6%. 
Visa and Mastercharge accepted. 
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Listing 2: Program іп Applesoft floating point BASIC which calls the machine language 
routine of listing I and then formats and displays the data received, using the high- 


AD FO CO LDA $COFO 
ӘП А2 49 STA $49A2 


AD A2 49 LDA = $49A2 


81 OA STA ($0AX) 
A4 OA ШҮ 
СВ ІМҮ 


Carry out to upper 8 bits? 
Increment upper 8 bits of data storage 


Input data 
Check for LSD (least significant digit) 


Peel off digit code leaving data 
Store data 


Increment lower 8 bits of data storage 
Carry out to upper 8 bits? 


Increment upper 8 bits of data storage 


Return from interrupt 


resolution graphics capability of the Apple I. 


76 


Program 
DIM Z (300) 
HOME 
GOTO 1000 


CALL 16384 
HOME : VTAB 24 


Comments 


Machine language routine 


PRINT “THE DIGITIZED DATA IS 
BEING FORMATTED FOR PLOT 


ма” 
X= 18944 
FOR J=0 TO 255 
М1 = PEEK (XQ 
V2 2 PEEK (X + 1) 
V3= PEEK (X + 2) 
V4 = PEEK (X + 3) 
ХХ + 4 
ЕУІ > 7 THEN М1 = 0 
iF ¥1 = ОТНЕМ GOTO 140 


А 1 
VG = СІН (V1) + STAS (V2) + 
STR$ (V3) + STR$ (V4) 
ҒО) = VAL (V$) 1000 
NEXT J 


HGR: HCOLOR = 3 
HPLOT 20,0 TO 20,150 
HPLOT TO 279,150 
HPLOT 18,0 TO 22,0 
HPLOT 18,10 TO 22,10 
HPLOT 18,20 TO 22,20 
HPLOT 18,30 TO 22,30 
HPLOT 18,40 TO 22,40 
HPLOT 18,50 TO 22,50 
HPLOT 18,60 TO 22,60 
HPLOT 18,70 TO 22,70 
HPLOT 18,80 TO 22,80 
HPLOT 18,90 TO 22,90 
HPLOT 18,100 TO 22,100 
HPLOT 18,310 TO 22,110 
HPLOT 18,120 TO 22,120 
HPLOT 18,130 TO 22,130 
HPLOT 18,140 TO 22,140 
HPLOT 18,150 TO 22,150 
HPLOT 4,47 TO 4,53 
HPLOT 7,53 

HPLOT 10,47 TO 10,53 
HPLOT TO 14,53 

НРІОТ TO 14,47 

HPLOT TO 10,47 

HPLOT 7,103 

HPLOT 14,97 TO 10,97 
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Starting address of dala 


Get first digit (MSD) 
Get second digit 

Get third digit 

Get fourth digit (LSD) 


Decode MSD 


Convert digits into voltage XXX. X 


High-resolution graphics 


Plot X-Y axis 


Listing 2 continued on page 78 


Figure 3: Flowchart of the BASIC pro- 
gram which calls the machine language 
subroutine, formats the data obtained 
from the analog-to-digital converter, and 
displays it using high-resolution graphics. 


START 
CALL MACHINE 
LANGUAGE ROUTINE 


INITIALIZE 
DATA STORAGE | 
LOCATION 


GET 4 DIGITS 


FORMAT INTO 
VOLTAGE 


ARE ALL 
SAMPLES 
FORMATTED 
a 


PLOT X, Y AXIS 


| PLOT VOLTAGE 
SAMPLES 


YES 


DIGITIZE 
NEW САТА 


shows the coded program with com- 
ments. 

Upon entering the subroutine, all 
of the necessary registers are saved to 
enable a successful return from 
subroutine. Тһе first thing that 
happens is that the end of conversion 
Hip-flop is reset and the program 
loops until the MC14433 completes 
the next conversion and sets the flip- 
flop. The program then samples the 
data lines and decides whether or not 
the data represents the most signifi- 
cant piece of data. If it does not, the 
program continues to sample the data 
lines until the most significant piece 
of data has been obtained. This 
datum is then stored in memory, the 
memory storage locations are in- 


ИП 


4 
J 


6 
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(n nouncement |. The first eight Personal 
'rograms? from Aladdin Automation are 
yaiting for you now at your neighborhood 
omputer retailer or direct from Aladdin. 


low you can get your full share of Aladdin 
лапіс in every one of these Personal 
‘rograms® . 


ath-Ter-Mind" A delightful. 
educational learning experience 
for your рге-ѕсһоо! child. Watch 
1e smile on your child's face as a correct 
nswer makes the mathematician smile on the 
zreen before you. À nursery song also serves 
s a reward for learning elementary addition 
nd subtraction. With Aladdin 5 Math-Ter- 
find? your child's pathway to learning will be 
in-filled . . . for both of you. Math-Ter-Mind®. 
ne first release fram the Aladdin Education 
впеѕ (nursery song currently available only 
n Apple lI? program) 


unar Lander іп à controlled 
descent, you're just seconds away 
from your first landing on the cold, 
y bidding surface of the moon. As you 
avigate your delicate spacecraft downward to 
e safety of Moonbase, you must be ever 
'atchful of the dangers rising to meet you with 
ach passing moment. a fuel level fast 
oproaching zero; deadly meteor showers that 
ome from any direction, at any time; sheer- 
iced rock cliffs and rough terrain; choosing 
Ye correct landing pattern and rate of descent. 
Jaddin’s Lunar Lander. Your chance to reach 
ut and touch the stars. . without leaving the 
afety and comfort of your own chair. The first 
lease from the Aladdin Simulation? Series. 


ath-fer-Mind* Lunar Lander Craps 


raps — Ali eyes in the casino are 

on you. The dice are in your 

hands. Lady Luck sits at your 
shoulder, whispering "Just one more time. 
Try your luck just one more time." You throw 

. . and watch the dice tumbling on the 

screen. With Aladdin's Craps you play against 
the computer, so it's awfully tough to win. But 
when you do, it's an experience you're likely 
never to forget. Craps. Ап exciting, heart- 
pounding Personal Program, The first release 
from the Aladd:n Las Vegas? Series. 


astermind А challenging game 
of intrigue, centuries old, that will 
give you full chance to test your 
powers of logic, deduction and reason And 
test them you will, as you try and solve the 
computer's puzzle. using clues as they're 
provided one-by-one. You control the degree of 
difficulty in this classic Personal Program? that 
offers one simple, yet ail-consuming challenge: 
beat the Mastermind in a direct, one-on-one 
battle of wits Aladdin's Mastermind. The first 
release from the Aladdin Old Favorites? Series. 


ic-Tac-Toe Five different levels 

of difficulty allow a person of any 

age or skill to take part in this 
relaxing. enjoyable game that can act as a 
learning tool, as well Level |, for example, 15 
suitable for children and is excellent also for 
teaching simple mathematics. The computer 
plays just about perfectly at Level V. Just 
about, that is, во go ahead and take your best 
shot. See if you can beat the computer in this 
traditional favorite of young and old alike. 
Tic-Tac-Toe. Another first release from the 
Aladdin Old Favorites? Series. 


Mastermind Tic-Tac-Toe 


ungle island" Shipwrecked in a 

raging Storm at sea, miraculously 

you survive only to find yourself 

stranded on a seemingly deserted jungle 
island. Without food. water or supplies of any 
kind, you begin to try and find your way to 
safety. The computer will be your eyes and 
ears as you explore your jungle island and ali 
the mysteries and dangers that lie in wait for 
you. Jungle Island® A captivating first 
release from the Aladdin Adventure* Series 


tix" Aladdin's Stix" can be 

played with 2 to 5 piles of sticks 

and between 1 and 19 sticks in 
each pile. The object: to be the one to pick up 
the last stick. Sounds simple? Yes, but you're 
playing against the computer. Take heart, 
though. because you can contro! the degree of 
difficulty in this update of the ancient game о} 
Nim. Stix® Another first release from the 
Aladdin Old Favorites? Series. 


uper Pro Football" Here's your 

chance to be more than just an 

armchair quarterback. With 
Aladdin's Super Pro Football? you can replay 
any Super Bowl game. from the first, between 
Green Bay and Oakland, to last year's classic 
victory by Pittsburgh over Dallas. For once you 
can turn back the clock and go for that one big 
play that made the difference between victory 
and defeat in pro football's biggest game of all. 
Super Pro Football?. The first exciting release 
from the Aladdin Super Pro® Series. 


Visit your neighborhood computer retailer or 
contact Aladdin direct to get your full share of 
the magic in Announcement 1, the first eight 
Personal Programs® from Aladdin Automation. 


Super Pro Football 


Velcome to the All-New World of 
laddin. And Get Ready to 
lake Your Own Magic 
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opyright 1978 by Aladdin Automation 


Design and сору by Gampbeil Marsh Graphic Communications 
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264 HPLOT TO 10,100 

266 HPLOT TO 14,100 

268 HPLOT TO 14,103 

270 HPLOT TO 10,103 

272 HPLOT 14,147 TO 10,147 

274 HPLOT TO 10,153 

276 HPLOT TO 14,153 

278 HPLOT TO 14,147 

280 HPLOT 30,148 TO 30,152 

281 HPLOT 40,148 TO 40,152: HPLOT 
50,148 TO 50,152 

282 HPLOT 60,148 TO 60,152: HPLOT 
70,148 TO 70,152 

283 HPLOT 80,148 TO 80,152: HPLOT 
90,148 TO 90,152 

284 HPLOT 100,148 TO 100,152: HPLOT 
110,148 TO 110,152 

285 HPLOT 120,148 ТО 120,152: HPLOT 
130,148 ТО 130,152 

286 HPLOT 140,148 TO 140,152: HPLOT 
150,148 TO 150,1 

287 HPLOT 160,148 TO. 160,152: HPLOT 
170,148 TO 170,152 

288 HPLOT 180,148 то, 180,152: HPLOT 
190,148 TO 190,1 

289 HPLOT 200,148 TO. 200,152: HPLOT 
210,148 TO 210,152 

290 HPLOT 220,148 TO 220,152: HPLOT 
230,148 TO 230,152 

291 HPLOT 240, fas ТО 240,152: HPLOT 
250,148 TO 250,152 

292 HPLOT 260, 148 ТО 260,152: HPLOT 
270,148 TO 270,152 

300 FOR J = 0 TO p 

310 HPLOT J + 20,150 - (Z(J) * 100) Plot voltage 

320 NEXT J 

1000 PRINT “PRESS RETURN TO START A/D" 

1010 К = PEEK ( — 16384) 

1012 POKE — 16368,0 

1014 ЕК > 127 THEN GOTO 1020 

1016 GOTO 10 

1020 TEXT 

1022 HOME 

1024 VTAB 24 

1026 PRINT “256 DATA POINTS ARE 
BEING DIGITIZED" 

1028 GOTO 110 

1099 END 


cremented, and the program begins to 
look for the 2nd piece of data. After 
the 4 digits representing the digitized 
voltage have been stored, the pro- 
gram checks to see if 256 samples 
have been stored. If they have not, 
control returns to the beginning of the 
subroutine. When all 256 samples 
have been stored, the program 
returns to the BASIC routine which 
called it. 

The BASIC routine has the task of 
assembling the 4 digits from each con- 
version into a single number which is 
equal to the measured voltage. А 
flowchart is shown in figure 3. The 
machine language assembly routine 
has previously taken each of the 4 
digits from a single conversion and 
has stored them in individual 
memory locations. The BASIC 
routine uses the string manipulation 
capabilities of Applesoft BASIC to 
fetch each digit from its memory loca- 
tion and to assemble all 4 digits into a 
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single 4-digit voltage. After all 256 
conversions have been changed into 
voltages and stored in a matrix array, 
the high-resolution graphics routine is 
called and the voltages are plotted as 
a function of time. It is convenient to 
have the voltages stored in a matrix 
array so that if further analysis of the 
data is required it can be easily 
retrieved. Listing 2 shows the coded 
BASIC program with comments. 

To demonstrate the ability of a 
system to digitize and display low- 
frequency signals, a waveform 
generator was connected to the 
analog-to-digital converter. Photo 1 
shows a 0.05 Hz sine wave which was 
digitized at 10 samples per second. 
Photo 2 shows a 0.05 Hz triangular 
wave which was digitized at 10 
samples per second. Photo 3 shows a 
0.001 Hz sine wave which was digitiz- 
ed at 1 sample per minute. The results 
are even more impressive when you 
consider that this is a data-acquisition 


Photo 1: High-resolution display of a 0.05 
Hz sine wave signal which has been 
digitized at 10 samples per second. 


Photo 2: Display of a 0.05 Hz triangular 
wave digitized at 10 samples per second. 


bath 7% Ain p nea | 
LE ал 


Photo 3: Display of a 0.001 Hz sine wave 
digitized at 1 sample per minute. 


system costing less than $2,000. 

At present, a high-speed analog-to- 
digital converter is being constructed 
to digitize and analyze the electro- 
myographic voltages which come 
from muscles. This will allow an in- 
vestigator to gather data for further 
analysis of the complex neural- 
impulse waveform resulting from 
stretching a muscle. I anticipate that 
once researchers become aware of the 
data acquisition, data analysis, and 
system control that are possible with 
these low-cost systems, there will be a 
drastic increase in their use. i 
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DIABLO PROVES 
LOOKS ARE EVERYTHING. 


With Diablo' printers and terminals, you can always be sure that beauty will be 
in the eyes of the beholder. Because по one knows more ee print wheel technology than 
the company that invented it in the first place. 

Diablo's metal and plastic wheel printers have established industry standards for crisp, 
clear characters, proportional spacing, and uniform density. 

So, when you're ready to choose a printer for your own computer, pick the one that 
produces “picture perfect” originals every timc. 

If you really want to look good, remember this. With Diablo, you'll always look 


our best. - à 
i Diablo Systems 


Diablo? is a registered trademark of XEROX CORPORATION. 


Ар Your 
Output. 


MULTI-TASKING! 


The TEMPOS Operaling Syslem is quickly becoming the standard in Muli- 
User, Multi-Tasking operating systems for 8080 and Z80 microcomputers. 
Mult-Tasking means that, even with only one user at one terminal, more 
than one job can be running on the system simultaneously! If you have ever 
had lo go get a cup of coffee while you wait for your computer to print list- 
ings, you know the advantages of a system thal will handle one job while 
you are workina on another. TEMPOS is a true time sharing system, and 
the maximum number of jobs is limited only by your memory. 


MULTI-USER! 


Want to share your computer with another user? With TEMPOS all it takes 
is another terminal... up to seven interactive terminals are allowed! And 
with Re-Entrant programs, each user does not need a complete copy in 
memory. We include three Re-Entrant programs (the OPUS; THREE High- 
Level Language, the TEXTED Tex! Editor, and FILES, а disc file 
directory/ manipulator} or write your own! In addition, we include an 
assembler, a linking loader, over a half-dozen other utility programs and 
over 60 system subroutines, callable by the programmer! 


PROVEN! 


With TEMPOS, you gel a package that has been tested in our facilities for 
over two years, апе in the field at over 50 different installations. We have 
used this system ourselves for everything from writing high-level languages 
to developing applications to texi editing to games. TEMPOS is undoubted- 
ly the most flexible software lool on the markel . . . and you can have it for 
much less than you think! 


COMPATIBLE! 


TEMPOS is available for many differenl systems; pre-written drivers may 
include yours. Or, using our ітшегастіуе System Generation Routine, you 
can add your own. Call or write now for our free calalog and the name afa 
dealer near you. The TEMPOS Operating System is available for $787.00, 
Ihe manual set {price may be credited loward the purchase of the TEMPOS 
package} for $21.50 (prices include shipping within the 1),5.). 


ADMINISTRATIVE 
LILISYSTEMS 
LILILIINC. 
ПП 


1642 S. Parker Road, Suite 300, Denver, Colorado 80231 
(303) 755-9694 
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EXPAND ~~ EXPAND YOUR - 
COMPUTER'S 
POTENTIAL WITH 
NEW TIMESHARING 
SERVICE 


Compuserve, a Columbus 
Ohic computer service 
organization which services 
more than 650 commercial 
customers including govern- 
ment agencies, financial 
institutions, and large cor- 
porations, has recently ex- 
panded its services to en- 
compass the personal com- 
puter user. MicroNET is a 
computer timesharing and 
software distribution service 
for home and small business 
applications. The service 
costs $5 per connect hour. 
The MicroNET system may 
be accessed via telephone 
service in 25 major metro- 
politan areas. It is available 
between the hours of 6 PM 
and 5 AM on weekdays, as 
well as all day Saturday, 
Sunday and holidays. 

According to the com- 
pany, the personal computer 
owner will be able to use a 
variety of computer pro- 
grams on a timesharing 
basis; communicate with 
other МістоМЕТ customers; 
buy and sell software 
through the network; and 
obtain additional on-line 
storage. The MicroNET 
timesharing library includes 
a large selection of programs 
in several categories inclu- 
ding personal programs, 
educational aids, business 
applications, games and 
simulations, programming 
languages, and programming 
and diagnostic tools. Most 
of the programs in the 
MicroNET library are 
available at no charge other 
than the basic connect time 
rate, 

АП connect time charges 
and software purchases will 
be billed through use of 
credit card information 
which is provided by the 


customer. For a Service 
Application Form and more 
information, write to Per- 
sonal Computing Division, 
CompuServe Inc, 5000 Ar- 
lington Centre Blvd, Colum- 
bus OH 43220, or call (614) 
457-8600. 


NOTES ON 
BULLETIN BOARD 


The Computerized 
Bulletin Board System 
(CBBS) in the Atlanta GÀ 
area is no longer being 
operated by DC Hayes 
Associates Inc. The Atlanta 
system is now being 
operated by the Atlanta 
Computer Society. The 
telephone number has been 
changed to (404) 394-4220. 
A description of a CBBS ap- 
peared in the article entitled 
“Hobbyist Computerized 
Bulletin Board” by Ward 
Christensen and Randy 
Suess, (November 1978 
BYTE, page 150). 


CITRUS COLLEGE 
OFFERS PERSONAL 
COMPUTING COURSES 


Citrus College in Azusa 
СА is offering 2 personal 
computing courses to com- 
mence September 1979. Each 
class is 18 weeks long. The 
classes are: 


Personal Computing 
-Building and Using (DP 
115) Basic construction 
techniques, reading sim- 
ple logic diagrarns, 
debugging circuits, simple 
assembler, and simple 
BASIC. 
Personal Computing 
-Software (DP 116) Pro- 
gramming in 6800 and 
8080 assembly language. 
For further information, 
contact Ed Keith, Citrus 
College, 18824 E Foothill 
Bivd, Azusa CA 91702.m 


THE BRAIN is the single topic of the 
September issue of SCIENTIFIC AMERICAN 


Is the brain a computer? 
What is the role of chemistry 
in brain function? Is the capa- 
city of speech "hard-wired" 
into the brain? Where in the 
brain is the mind? 

These are questions that 
will engage your interest 
in the September issue of 
SCIENTIFIC AMERICAN. 

This issue does not, by any 
means, tell you “how the brain 
works." That remains one of 
the most alluring and baffling 
questions on the frontier of 
understanding. The conver- 
gence of work in many dis- 
ciplines—from neurosurgery 
to linguistics—has begun to 
put that question, however, in 
ways that can yield answers. 

The deep new knowledge 
about the brain, gathered at 
an accelerating rate in recent 
years, shows this organ to be 
marvelously designed and 
capacitated beyond the wonders with 
which it was invested by ignorant 
imagination. 

Here are the articles: 

* The Brain (Introduction) 

• The Neuron 

e Small Systems of Neurons 

* The Organization of the Brain 

e The Development of the Brain 

* The Chemistry of the Brain 

* Brain Mechanisms of Vision 

е Brain Mechanisms of Movement 
e Specializations of the Human Brain 
e Disorders of the Human Brain 

е Thinking about the Brain 


WITH YOUR SUBSCRIPTION ... 
THIS FREE BOOK 


As soon as your sub- 

| HUMAN scription payment is 

"ss um received, we will also 

= send you Human 

| 7 РЕ ' 7 Ancestors (regular 
DUE n #. ) | price: $5.00) as a bonus. 

Г = | 2 This 144-page anthol- 

е | ogy reports the archae- 

ological discoveries 

_ that unveiled the evolu- 

| tionary stream leading 

to Homo sapiens, cul- 

minating in the growing 

- recognition of the role 

| of toolmaking in the 

| process of natural 


| selection. 
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All the major advances in 
science of the past three 
decades have been reported in 
our pages by the scientists 
who have done the research. 
The collaboration of our 
editors in the preparation of 
text and illustration makes 
this work accessible to a 
steadily growing worldwide 
readership. 

Why not join us at the 
frontiers of knowledge? You 
will learn why The New York 
Times calls our magazine 
"This country's and perhaps 
the world's outstanding 
forum for communication 
between the scientists and 
the intelligent public." 

А one-year subscription, 
at $18, saves you $6 on the 
newsstand price of $2.00. 

А two-year subscription, at 
$33, saves $15. And a three- 
year subscription, at $45, 


Each of the authors of this issue has saves you $27. 
made significant contribution to the Use the coupon below, or call toll 
growing body of knowledge about the free: 1-800-648-5311. 
brain. Together they offer a compre- (In Nevada call 800-992-5710.) 
hensive exposition of present under- Send no money. We'll bill you. 
standing and chart the way for con- 


ipt Illustration from Gregor Reisch's Margarita 

tinuing study. ) Philosophica, 1504. Я 
With this issue the editors of 

SCIENTIFIC AMERICAN continue a 


30-year tradition of devoting each 

September issue to a single topic of “ ( І ENTI FIC 
current scientific and public interest. 

In the other monthly issues our readers 

enjoy a diversity of articles covering AM E RI C AN 
the full range of disciplines. 


SUBSCRIPTION RESERVATION 
SCIENTIFIC AMERICAN 415 Madison Avenue, Dept. ZF, New York, N.Y. 10017 


Yes, enter my subscription 

to the monthly issues of 
SCIENTIFIC AMERICAN for the 
term | have checked. As soon 
as my payment is received, 
you will also send me—abso- Address 
tutely free—the 144-page 


Name 


book Human Ancestors 

(regular price: $5.00). City/State/Zip 

MY GUARANTEE CJ Start my subscription with September issue 

| may cancel my subscription O 1уваг—$18 O 2years—$33 O 3 years—$45 

to scm EIC АСАН BI (save $6) (save $15) (save $27) 

any time and receive a refund D My payment is enclosed O Bill me 

for the unused balance. Тһе (International rates outside U.S. and Canada: 

bonus book is mine to keep. 1 year—$22 2years—$40 3 years—$55) ZF 
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Operating Systems 


Let's Have Some UNIX-Inspired Software 


Jim Howell, 5472 Playa Dei Rey, San Jose CA 95123 


] would like to add to the comments made by James 
Jones ("Languages Forum," April 1979 BYTE, page 245) 
about operating systems. 

First, | wholeheartedly agree with his letter. A job con- 
trol language like OS/370 (or most other large systems, 
for that matter) would be terrible for personal computer 
use. Aside from the pile of job control required to do 
anything, there are other problems with OS-like systems. 
The numerous file formats and "access methods" make it 
difficult for programs to work together. Specifying files 
for the compiler or assembler to use as work files is a 
nuisance, А file specification (DD statement) also re- 
quires giving values for several parameters about which 
the user usually doesn't care or shouldn't have to specify. 
Some of these problems are helped by using procedures 
(sets of job control that the computer vendor or local 
systems programmer has stored on disk for general use), 
but these may not be what you need, and they also take 
up disk space. The space is not significant if your disks 
store 100 megabytes, but it could be significant for flop- 
py disk users. 

I would like to strengthen Mr Jones’ suggestions that 
UNIX be used as a model for a microprocessor operating 
system. (UNIX is a trademark of Bell Labs.) I have used a 
UNIX system at work for about a year and it is a very 
pleasant system to work with, АП files on UNIX are a 
series of bytes: no structure within files are imposed by 
the system. In particular, there is no concept of a "logical 
record" in UNIX. А "logical record" is the (usually) fixed 
size chunk in which files are read or written on big 
systems; often 80 bytes (for card or card-image (iles), or 
120 or 132 bytes (for line printers). On UNIX, the end of a 
line in a text file is indicated by the use of a new-line 
character. This new-line character (line feed on UNIX) 
replaces the trailing blanks which are stored on systems 
that use logical records. The new-line character is read or 
written just like any other character. The size of a file is 
determined by how many bytes are written to it; pre- 
determination of the file size (by guessing?) is not 
necessary, or even possible. 

Job control language on UNIX is practically non- 
existent, А command to run a program (such as a com- 
piler or a user program) consists of the name of the pro- 
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gram to be executed followed by any parameters that the 
program needs, separated by blanks. (Parameters are 
often file names and processing options.) The command 
processor, which runs as a user program, reads the com- 
mand line, divides it into "words," and calls the system to 
execute the desired program. This system call also passes 
the parameters to the executed program. There is no need 
to describe files in the command since programs need on- 
ly the name of a file in order to access it. Block sizes and 
such things are not required, even for new Files, since 
there is only one format for files. 

The following is a summary of the major system calls 
of UNIX that deal with file or an I/O (input/output) 
device. А file name in the open and create calls can also 
be a device name (such as the name for a terminal or 
printer). 


(name, mode) opens an existing file (or device) 
for further operations. "Name" is a pointer to a 
character string which is the name of the file (ог 
device) and "mode" indicates reading, writing, or 
both. 

(name, prot) creates a new file, deleting any old 
file whose name is "name." This new file is open- 
ed for writing. (I would like to see a "mode" 
argument for this call, in addition to the two 
specified, This "mode" would mean the same as 
it does for "open.") 

(fildes, buffer, length) reads up to "length" bytes 
from the file whose descriptor is "fildes" into the 
"buffer". The file descriptor is a small, non- 
negative integer which was returned by open or 
create. The number of bytes actually read is 
returned to the caller. А return of 0 means end of 
file. 

(fildes, buffer, length) writes "length bytes to the 
file "fildes" from the "buffer." 

(fildes, offset, base) moves the read/write 
pointer of the file "fildes" to a new position 
within the file. "Offset" is how far to move the 
pointer, and "base" indicates from the start of the 
file, from the current position, or from the end of 
the file. 

(Fildes) closes a file. 


Open 


Create 


Read 


Write 


Seek 


Close 


Each open file has a read/write pointer associated with 


it. Each read or write call starts reading or writing at the 
current pointer and advances the pointer by the number 
of bytes read or written. By moving the read/write 
pointer with the "seek" call, random access files (or even 
indexed-sequential or other access methods) can be 
implemented if required. Note that "read" and "write" are 
the lowest levels of I/O calls to the system, and that they 
apply to all devices. АП device-dependent processing is 
inside of the operating system. The only thing that a user 
program needs to know about a file after it is opened or 
created is the returned number (file descriptor). There are 
no “control blocks" or other system-imposed structures 
in user programs. (System calls are available in UNIX to 
determine the type of device that is associated with an 
open file for the few programs that need this 
information.) 

Most current microprocessor operating systems use a 
special character, such as control-z, to mark the end of 
text files. These systems take the view that "binary" files 
(files where all 256 possible bytes are valid) are only for 
executable programs, and in this case reading a few extra 
bytes from the last sector of the file will not cause any 
problems. Such a scheme prevents the use of binary files 
for other purposes where the exact end of the file must be 
known, Possible uses include a work file written by a 
compiler or assembler and libraries of subroutines in ob- 
ject format for linking with other programs. (For example 
you wouldn't want a 20 byte absolute value function to 
add 128 bytes to your program, simply because the end 
of a sector is the best you can do at locating the end of the 
function!) The end of a file should, as in UNIX, be indi- 
cated by a count of the number of bytes in the file, and 
the end of file when reading should be determined by 
comparing the read/write pointer of the file to the end-of- 
file byte count. (Writing past the end of a file causes the 
end of file pointer to move to the new read/write pointer 
position.) 

The above is a description of some aspects of UNIX, 
and is also intended to be used as guidelines in writing 
any new operating systems for microprocessors (or even 
big systems). One other thing that might be considered 
by an operating system writer is the use of a high-level 
language for most of the operating system and for the 
programs that implement supplied commands. This 
would allow the operating system to be moved to another 
microprocessor without having to completely rewrite it. 

| am about halfway through designing an operating 
system along the lines of the above suggestions. (I started 
before Mr Jones' letter appeared in BYTE.) Eventually I 
expect to implement it. 

Let me conclude by listing three references which are 
recommended to those who are implementing a usable 
microprocessor operating system. The first two were also 
mentioned by Mr Jones. а 


REFERENCES 


1, Communications of the ACM, July 1974. A revised version of the 
UNIX article appears in reference 3 below. 

2. Software Tools by Kernighan and Plauger. 

3. The Вей System Technical Journal, July thru August 1978, part 2, 
This issue contains about fifteen papers on UNIX. Read especially 
the first 3 or 4 papers, as well as the one called “UNIX on a 
Microprocessor” (single-user version on ап (15-11). 
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If you own an 


ІВМ Selectric® 
you already have 


a high quality output printer. 


* Escon printer conversion fits right in 

* Installation does not affect: 
Shape or normal functioning of typewriter nor 
eligibility for IBM warranty and service 

* Available in 5-100, Parallel, RS-232 or IEEE-488 


* Entire high quality printer system for TRS-80, 
Apple, PET, Sorcerer, Horizon, etc. 


“АП systems assembled, tested and burnt-in 


* Factory installations available; complete 
systems with typewriter available 


Prices* 5-100 $496.00 ^ Parallel $525.00 
RS-232 $549.00 IEEE $575.00 
*Prices valid in USA only 


Escon Products, Inc. 


171 Mayhew Way, Suite 204, 
Pleasant Hill, СА 94523 


(415) 935-4590 


for graphics! 


NEW 

ASSEMBLY LANGUAGE 
3D GRAPHICS 

FOR THE APPLE 1... 


Our 3D packages allow you lo animate 3O or 

2D data bases crealed with standard XYZ coor- 

- dinates, The two users manuals (90 pages ісіні) 
өм ere written at different technical levels to give aif 


a Apple users a quick understanding of access 
апа uses lrom BASIC and assembly 


language. The small BK memory 
requiremant lets you use the 
subrouline with mos! of your 
educational, scientilic, and 
game programs. 
$45 (available Augusli 25, 
1979). Disc and retocat- 
able саѕѕеће option 
available. 


We re open s to 5. Monday Ihry 
Friday, central ит Give us a call 


Li Eg 


The engineering & graphics people 


Жеті LOGIC 


Box V, Savoy, IL 61874 
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Soldering Techniques 


Anyone who can get 3 objects into 
the same vicinity can solder. Doing a 
professional job, however, requires 
some care and practice. This article 
draws on my experience in teaching 


William Trimmer 
40 James St 
Morris Plains NJ 07950 


electronics and a fine pamphlet 
prepared by NASA entitled "Solder- 
ing Electrical Connections, А Hand- 
book" (United States Printing Office, 
NASA 5Р-5002). 


Good soldering 


Photo 1: After cleaning the tip of the soldering iron with a wet sponge, prepare it by 


adding a dab of solder. 


Photo 2: Before soldering, the joints should be mechanically fastened. 
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techniques can save time, com- 


ponents and frustration. 


Good Soldering Techniques 

Good soldering starts with a clean 
soldering iron tip and well-tinned 
parts. Just prior to use, the hot solder- 
ing iron should be cleaned by wiping 
it across a wet sponge. The thermal 
shock and wiping action will clean 
the tip and remove the excess solder. 
Then touch a bit of solder to the tip 
(photo 1). The iron is now ready for 
use. The parts to be soldered are 
ready when the solder flows quickly 
and evenly over their heated surfaces. 
If this does not happen, clean the 
parts by brushing, filing, or rubbing 
with a pencil eraser. Next flow a thin 
layer of solder over the clean surface. 
The parts are now tinned and ready 
to be soldered. 

The prepared parts should be 
mechanically fastened together before 
making the soldering joint (photo 2). 
The solder should not be expected to 
supply mechanical strength. Clean 
the soldering iron tip, and add a dab 
of solder to the tip. Touch the 
soldering iron to the heavier of the 
parts to be joined, and begin wiping 
the solder on the junction between the 
two parts (photo 3). 

Do not feed the solder into the 
soldering iron tip. When the com- 
ponents are hot enough, the solder 
will begin to melt ínto the joint. The 
solder should skate over the surfaces 
like butter on a hot pan. Now you 
must move quickly. Rapidly wipe the 
entire length of the connection with 
the solder, being careful not to apply 
too much. The solder should flow 
smoothly over the parts. If braided 
wire is used, the strands should still 
be visible (photo 4). Doing this well 
takes a lot of practice. Now remove 


WE HAVE YOUR NOVATION 


MODEMS, RIGHT NOW. 


Whether you need an acoustic or direct connect, your 
Novation modem is in stock today at your nearby Ham- 
iiton/Avnet location. 

Novation makes a wide range of modems, each with built- 
in economy, reliability, and quality that can enhance the 
efficiency and aesthetics of your system. That includes 
Cat ! *, a breakthrough for modems. Sleek, silent, compact, 
Cat is Novation's new acoustically coupled modem designed 
especially for the small computer user. Easy to use, simple 
to install, Cat is ideal for both small business and personal 
computer applications. 

You can get your Novation modem locally from us. 


SOUTHERN CALIFORNIA AUCK Y MOUNTAIN 
мый, La (2 . > 


558 212 jit Labe City IROD 377 д 

Avnet & (Pid) 558 23455 ener 13031 534 17 
ҮШҮҮ 166%) 45 1500 

"ыла 1714) 276 242) NORTH CENTRAL 
Orange Созу 1714; 754 6171 Minne ii i Sant 
Phownis 160721 226 7851 flus А ~ 314) 7RÀ ae 10 
WE HAYE NORTHWEST E біл йке MID CENTAAL — 

“ым! fraecw 1 24 EE Kansas Ct, 1913! 884 4900 
LOCAL STOCK! Sratlie 12061 226 8760 St Lown 3140 731 1144 
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We have a complete on-hand selection of Novation modems, 
plus all the other computer products you need, at each of 
our locations nationwide. 

And if you call our toll-free number, we'li tell you about 
our new Authorized Hamilton/Avnet Dealer program and 
the name of your nearest Authorized Dealer. He has your 
Novation modems in stock, too, as well as all the other 
computer products you need, 

Just call 1-800-421-4645 (in California call 1-800-252- 
0627). You can get қ 
your Novation modem, Hamillo BAV et 
right now. SLECTRON Еу "Р дары 


World's largest local distributor with 39 locations stocking the world's finest lines of system components 


GREAT LAKES METROPOLITAN SOUTHEAST 

Cleveland 210) 83! 3800 Long Isang 516) 333 5800 Sr. Petersburg 4850) 576 3830 
Day tur 1613) 433 0610 Сание со 1202: 762 0361 Miam 13051 971 2900 
рене! (313) 522 4700 Нә Now dagy (701) 575 3390 CANADA 

SOUTH CENTAAL Токого (416) 677 743 
Dallas (214) 661 небі MID ATLANTIC Montiea $141 241 6443 
Houstor 713,780 1771 Baltimore {3011 796 SKO Durus (G13) 226 1700 
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Photo 3: When soldering, touch the iron to the heaviest part. When the joint is hot 
enough, the solder will melt on the side opposite the iron. 


Photo 4: In a well-soldered braided wire, 
the strands should still be visible. 


Photo 5: Excess solder, poor wetting of 
the wire, frosted surfaces, and blobs of 
solder represent poorly soldered joints. 
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the iron and hold everything perfectly 
still. Any motion while the solder is 
going from the liquid to the solid state 
will cause a cold joint. After the joint 
is cooled, the surface of the solder 
should look like a mirror. А good 
solder joint is an accomplishment. 

A good way to begin might be to 
deliberately make some bad soldering 
joints. First, shake the two wires 
while the solder is cooling. Notice the 
undesirable frosted look. Now try 
leaving the iron on the joint for more 
than several seconds, and you will 
notice that a scum forms. Try putting 
too much solder on the joint. Often 
when this blob cools, the frosted sur- 
face will appear (photo 5). Try to find 
the two oldest wires you can. Twist 
them together and solder them. If 
they are covered with an oxide layer, 
the solder will not transfer from the 
soldering iron tip to the wires. 
Repeated heatings will probably 
cause the solder to melt around the 
joint. Notice how the solder does not 
flow onto the wires, but sticks to 
itself. The joint is now probably hot 
enough to burn the flux. 

Inevitably, one has to unsolder 
some beautifully soldered joints. If 
the joint is that of a straight wire 
through a hole, a pull will often ac- 
complish the task. (Be careful of the 
flying molten solder.) Often, one 
must remove the solder and then un- 
wrap the wire. The best method uses 
a fine mesh of properly fluxed copper 
wire. (Ап example of this would be 
Solder-Wick, made by Solder 


Removal Co, 1077 E Edna Place, 
Covina CA 91724. Their 40-4-5 is a 
medium size, 40-6-2% is for large 
joints, and 40-2-5 is for very small 
joints.) Push the mesh against the 
joint with the soldering iron. The 
solder will be wicked from the joint 
into the mesh. Solder suckers are also 
a popular way to remove solder. The 
tool is cocked, placed on a heated 
joint, and released. A plunger pulling 
air through the nozzle of the sucker 
gets most of the solder. This last sug- 
gestion is the least expensive way. 
Hold the circuit board and heat the 
joint. Rap the edge of the board 
smartly on the work bench. Solder 
flies in every direction, but the joint is 
clean. 

Good soldering takes patience and 
practice. Fortunately, if properly 
done, the soldering joints are almost 
never the culprits when a circuit does 
not work. The following are some 
suggestions that will make soldering 
easier. 


Tools 

The soldering iron should be well 
tinned (covered with solder), and 
should quickly raise the joint to the 
working temperature. I prefer a 30 or 
40 W element for a pencil soldering 
iron. Cleaning the tip with a wet 
sponge before soldering will bring the 
tip down to the correct temperature 
range (about 700*F). This slightly 
greater wattage will allow larger 
pieces to be soldered. Better yet are 
the temperature controlled pencil 
soldering irons. Soldering guns are 
too large and hot for all but the most 
massive soldering joints. If you buy a 
new soldering iron, wrap the tip with 
solder before turning it on. This will 
coat the tip with solder before it gets 
hot enough to oxidize, Place the iron 
in a protective cage towards the back 
of your work bench so that it can not 
burn anything. If the iron is not going 
to be used for a while, unplug it. 

It is very tempting to buy less ex- 
pensive solder. Don't do it. Solder 
costs very little compared to other 
components. The best solder is Eutec- 
tic, which is 63% tin and 37% lead. 
This mixture passes directly from a 
liquid to a solid stage without going 
through a plastic region. As a result, 
good soldering joints are easier to 
make. Solder composition is gener- 
ally given by two numbers, such as 
40-60. The first number is the amount 
of tin, the second is the amount of 


lead. The above solder is less expen- 
sive to make than Eutectic solder 
because tin is the expensive element. 
However, this solder has a plastic 
region of about 180*?F. The joint must 
be held completely motionless while 
the solder is cooling through this 
plastic stage. Always use a rosin flux 
when soldering. Never let your iron 
touch acid flux. An 18 or 20 gauge 
solder with a rosin core works nicely. 

There are a number of other useful 
tools. These include long nose pliers, 
diagonal cutting pliers, wire strip- 
pers, a slotted screwdriver, a dental 
pick, and plastic electrical tape. 


Assembly Before Soldering 

À convenient substrate upon which 
to build electronics is predrilled 
epoxy board. The holes should be on 
0.1 inch centers in a square grid for 
digital work. Typical hole sizes are 
0.042 or 0.062 inches. Vector-type 
terminals (Vector Electronic Co Inc, 
12460 Gladstone Ave, Sylmar CA 
91342) can be pushed into the holes 
and the discrete components soldered 
to the terminals. The majority of 
digital electronics come in the dual- 
in-line packages. A convenient way 
to mount dual-in-line packages is 
with circuit-stick-type subelements 
(Circuit-Stik Inc, 24015 Gardnier St, 
POB 3396, Torrance CA 90510). 
These are very thin sheets of glass 
epoxy with preetched copper lands on 
one side and glue on the other. The 
holes on the subelements are aligned 
with the holes on the predrilled circuit 
board, and carefully pressed 
together. The dual-in-line packages 
and components can then be pushed 
through from the other side of the 
board, and soldered to the preetched 
copper lands. One can then wire the 
correct lands together. Because the 
spacing between the pins of the dual- 
in-line packages is only 0.1 inches, 
hand soldering requires care. When 
working with dual-in-line packages, I 
prefer to solder sockets onto the 
board, and plug the dual-in-line 


packages into the sockets. This 
method makes troubleshooting 
easier. 


lt is important to be neat when 
soldering. Try to lay the board out 
logically. Do not crowd the com- 
ponents together. If it is your own 
design, you will probably want to 
add something after the board is 
made. Place all of the resistors the 
same way so that their color codes 


Explorer/85 


Professional Computer 


Starting at just $129.95 for a Level ЧА“ operating system, 
you can now build the exact computer you want. Explorer/45 
can be your beginner's system, ОЕМ controller, or IBM- 
formatted 8" disk small business system... yet. you're never 
forced to spend a penny for a component or feature you don’t 
warnt ала you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities—a com- 
puler which features the advanced Intel 8085 cpu, thereby 
giving you immediate access то ай software and development 
tools that exist for both the 8083 and its 8080A predecessor 
(they are 10096 software compatiblej—-a computer which 
features onboard 5-100 bus expansion —plus insiant conver- 
sion to mass storage disk memory with either 5-1/4" diskettes 
or standard IBM-formatted 8 disks. 

For just $129.95 (plus the cosi of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines.. ber “stale of Ihe ari" computer solutions for 
both the industrial and leisure environment. 

Like ай Netronics products, each level of Explorer/85 is 
engineered 10 professional siandards, Top quality components 
аге used throughout. You are insured, year after year, of 
stable, reliable service, 

And Netronics lets you build the system you wanl—with the 
ехасі components you want, You're never forced to spend a 
penny for an пет you already have (le, a power supply, RF 
modulator, keyboard, etc.) in order lo get в new feature or 
component you need. 

No тапег what your future computing plans тау be, Level 
"A" is your starling point. 

Level "A" Specifications 

Exptorer/85's Level “А” system features the advanced Intel 
8085 cpu, an 8155 ROM with 2k deluxe moniter/operatin, 
system, and ап 8155 ROM-[/O—ali on a single motherboar 
with room for RAM/ROM/PROM/EPROM and 5-100 ex- 
pansion, р/н generous protolyping space. 

(Level “A” makes я perfect OEM controller for Indsutrial 
npplicatlons and is avaliable іп a specíal Hex Version which can 
be programmed using ihe Netronics Hex Keypad/Display.) 

PC Board: glass epoxy, plated through holes with solder 
mask а |/О: provisions for 25-pin 4DB25) connector for 
terminal serial L^O, which can also support а paper rape reader 
...provision for 24-ріл DIFP socket for hex keyboard/display 
...CüsselIe Lape recorder inpul. ..casselic заре recorder output 
.. casselle tape control oulput...speaker output. . . LED out- 
put indicator on SOD (serial output) line... printer interface 
{less drivers). . rotal of four 8-bli plus опе 6-bi 1/O poris * 
Crystal Frequency: 6.144 MHz а Contral Switches: reset and 
user {RST 7.5) interrupt. . additional provisions for RST 5.5, 
6.5 and TRAP interrupts onboard а Counter/ Timer: program- 
mable, 14-6it binary е System RAM: 255 bytes located at F808, 
ideal Far smaller systems and for use as an isolated stack area in 
expanded systems. . . КАМ expandable 10 64k via S-100 bus or 
4K on motherboard. 

Monitor ROM (ASCI! Keyboard Version}: 2k bytes of 
deluxe system monitor ROM located at FOBO leaving 0000 free 
for user RAM/ROM. Features include tape load with labeting 
(so that Explorer/85 can locate your specific program ашо- 
malically)...tape dump with labeling...examine/change 
contents of memory...insert dala (such as from a paper tape 
reader). , . warm stand (a feature which is especially helpful in 
debugging routines as i| allows you to save the contents of the 
registers which might otherwise be lost along with the rest of 
your program when a bug causes il їо self-destruct. The warm 
start fealure helps you pinpoint the exact line in your program 
that contains an error)...examine and change all 
registers. . .single step with register display at each break point, 
à debugging/training featur’ ..go lo execution address... 
move biocks of memory [rom one location to another, . . fill 
blocks of memory with a constant. . . display blocks of memory 
...autoratic baud rate selection. . . атаб е display line tength 
contro] (1-255 characters/line)...channelized I/O monitor 
rouline with 8-и parallel ошри for high speed printer... 


PF Netronics R&D | Lid., бері. 67-5. eS аР 


333 Litchfield Road, New Milford, CT 06676 
Please send the items checked below— 


By Netronics 


serial console in and console out channel so that monitor can 
communicate with 1/O ports. 

Monitor ROM (Hex Version): Tape load with labeling... 
tape dump with labeling. . .examine/change contents of mem- 
ory...insert data...warm start...examine and change all 
registers. . .single step with register display at each break point 
» + -80 to execution address. 

Level “В” Specifications 

Level B” provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion selectable in 4k 
blocks. . .address decoding for onboard Bk EPROM expansion 
selcciable in 8k blocks...address and data bus drivers for 
onboard expansion. . . wait state generator (jumper selectable), 
to allow the use of slower memories. ..two separate 5 volt 
regulators 1o insure maximum stability and a noise free bus. 
Level “С” Specifications 

Level “C expands Explorer's motherboard with a card cage, 
allowing you to plug up to six S-100 cards directly into Ihe 
motherboard. Both cage and cards are neatly contained inside 
Explorer's deluxe steel cabinet, Level “C includes a sheet 
melal superstructure, a 5-card gold plated S-100 extension PC 
board which plugs into the motherboard, 12 card guides, and 
al! brackets and hardware needed for complete assembly. Just 
add required number of S-100 connectors 

In addition to six S-100 cards, Level '"C'* will also support 
an optional test socket that allows you to perform iesis and 
maintenance on doth sides of any individual 5-100 card, under 
actual operating conditions. (You won't need Level “С?” unless 
you are planning to use 3 or more 5-100 cards with your 
Explorer/85.) . 

Level "D" Specifications 

Level "D"' provides dk or RAM, power supply regulation, 
filtering decoupling compares and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 byles located 
in the 8155А). 

The 2114 static RAM is organized as 1024 words by 4-bits 
using N-channel Silicon-Gate MOS technology and can be 
located anywhere from 0000 to EFFF in 4k blocks. 

Level “Е” Specifications 

Level “E“ adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516, It includes all sockets, power supply 
regulator, heal sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM JC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 

Explorer/85 Applications Pak! 

Experimenter's Pak (SAVE $12.50)— Buy Level “А” and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45) —Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)—Buy Levels "A," "B," 
“С,” "DU and “E” with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six 5-100 Bus Connectors for $514, 75 
and get 10 FREE computer frade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 

Business Pak (SAVE $89.95)—Buy Explorer/85 Levels "А," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5-1/4'' Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4" minidisketies ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 


Continental U.S.A. Credit Card Buyers Outside Connecticut 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical 
Assistance. Etc. Call (203) 354-9375 


sonalized disk operating system—jusl 
plug it in and you're up and running?) | 


O Explorer/85 Level “А” Kit (ASCH 
Version), $129,95 plus $3 p&h. 

O Explorer/85 Level “А” Kit (Hex 
Version}, $129.95 plus $3 p&h. 

O 8k Micresofi BASIC on cassette 
tape, $64.95 posipaid, 

О 8k Microsoft BASIC In ROM КІ 
(requires Levels "B," "D," and "В", 
$99,95 plus $2 p&h. 

C) Level “B” (S-100) Mit, 549,95 plus 
$2 p&h. 

D) Level “С” (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

D) Level "Б" (4k RAM) Kl, $69.95 
plus $2 p&h. 

D Level "E" (EPROM/ROM) Kit, 
$5.95 plus 50€ p&h. 

D Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

[LJ ASCH Keybourd/Campulier Ter- 
mins! Kit (features a fuil 128 character 
sel, upper & lower ease, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. І/О, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor ora ТҰ 
sel (if you have an ЯҒ modulator), 


apis d plus $2.50 p&h. l— 
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Circle 280 on inquiry card. 


O Deluxe Stee! Cabinet for ASCII 
ee Ttt $19.95 plus $2.50 


O Power Supply Kit (1 8V @ 5 amps) 
ни steel cabinet, $39.95 plus 52 


О Gold Plated S-100 Bus Connectors, 
$4.85 cach, posipaid. 

О RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

O 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

О 32k RAM Kit, $329.95 plus $2 p&h. 

O 48K RAM Kit, 5459.95 plus 52 p&h. 
П 64k RAM Kit, $589.95 plus $2 p&h. 

П 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h cach. 

2 inel 8085 cpu User's Manual, $7.50 
postpaid. 

П Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 
П 12" Video Monitor (10 MHz band- 
width}, $139.95 plus $5 p&h. 

П North Star Double Density Floppy 
Disk System (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller, 
DOS, and extended BASIC with per- 


$699.95 plus 55 p&h. 

D) Power Supply for North Star Disk 
Drive, $39.95 plus $2 p&h. 

C) Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. 

О Experimenter's Pak {see оо, | 
$199.90 postpaid. 

O Student Pak (see above), sias] 
postpaid. 

О Engineering Pak (see above), [| 
$514.75 postpaid. 

[1 Business Pak (see above), 51599,4) 


postpaid. | 
Total Enclosed $ 
Conn. res. add sales tax) EAT | 
Personal Check C] M.O./Cashier's 
Check O Visa О Master Charge I 
(Bank и) 
Acct. # ee 
Signature „Exp. Date ___ | 
Print 
Name | 
Address — 
City M | 
State ЗЕЕ ЕЕ ЧЕЗ 
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16K Static RAM . 
SS-50 Bus 4 


» Gold bus connectors 
е 4 separate 4K Blocks 
• Individual Addressing, 
Write Protect, and Enabie/ 
Disable for each block 


52087: 


Memories... 


As above with 
Sockets and 
Software 
control 
features. 


536819 


АН GIMIX memory boards аге assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 
Add $32.00 for 250 ns parts 


ВК PROM BOARD $98.34 
2708s $7.90 each 


SS 50 BUS 80 x 24 
VIDEO BOARD 


Wilh hardware scrolling, x-y addressable cursor and 
multiple character generators. It includes a TMS 2716 
EPROM 1hàl contains а full 128 upper and lower case 
ASCII character sal with true descenders; plus a socket 
for anolher TMS 2716 for an optional 128 character set: 
plus 2K of RAM for user-defined programmable 
character sets. This gives the user the ability lo create 
his own heiroglyphics, alphabet, graphic elements, etc., 
and stora them on PROM, disk, or tape. 

The usar can choose and intermix 384 different 
characters from any or all of the character generators 
and display up to at one time, normally or inversely, 
and ai full or half intensity, at any location on the 
screen, Contiguous 8x10 character cells permit solid 
lines and connecting patterns with user definable 
graphic elamanis. 

It is addressable to any 2K boundary. GHOSTable ad- 
агыш allows multiple boards at the same address, 
making it ideal for multi-user vagi Тһе available 
sofiware includes a GMXBUG video based 3K ROM 
monitor, stand alone driver routines, and a program to 
craate user defined characters. 


DELUXE VERSION $458.76 
Other Video Boards from $198.71 


16K SYSTEMS $1294.29 


Includes: Mainframe cabinet, mother 
board, power supply, fan, CPU, 16K static 
RAM, and choice of 1/0 card. 

Other packages available. 

Add $10. handling charge on orders under $200. 


CImiX 


1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 « TWX 910-221-4055 


Thé Company that delivers. 
Quality Electranic products since 1975. 
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Diameter (mm) 


Ohms per 1000m 


Current Capacity (Amperes) 


Table 1: Approximate values for various American Wire Gauge (AWG) sizes of copper 


wire. 


can be read from the same side of the 
board. Run the wires in an orderly 
manner. I prefer to mount com- 
ponents like resistors, transistors, etc, 
slightly off the board. This improves 
the heat transfer, and makes it easier 
to slip in a probe for testing. Com- 
ponents that weigh 0.5 ounces or 
more should be mechanically 
mounted to the board. A little epoxy 
or silicon rubber works wonders for 
mounting these components. 

Properly stripping wire is a 
dichotomy. First, the insulation 
should be cut and removed. Second, 
the wire should not be cut. (If strand- 
ed wire is used, a nick will cause only 
a few strands to break.) With prac- 
tice, you can strip the insulation 
without cutting the wire. Try cutting 
slowly through a wire. Notice the dif- 
ference in the feel between the insula- 
tion and wire. Now cut off the wire 
and start again with a clean end. Cut 
down until the wire is felt, then relax 
the stripper slightly. Now rotate the 
wire 45° and again squeeze a bit. This 
will cut the insulation all the way 
around, not just where the stripper 
teeth cut the deepest. Be sure to open 
the stripper slightly and pull the in- 
sulation off the wire. With practice, 
you can learn not to nick the wire. 
The secret is to stop cutting just 
before the cutter reaches the wire. A 
firm pull will usually break off the re- 
maining insulation. If you still nick 
the wire, take heart, you have much 
company, 

Table 1 gives the American Wire 
Gauge (AWG) size, the approximate 
diameter, ohms рег 1000 meters, and 
current carrying capability of copper 


wire. Try to use a number of wires of 
different colors and gauges. This not 
only matches the current capability 
with the load, but also makes it easier 
to trace wires. 

Finally, some words on safety: be 
sure that you have a stand for your 
iron; always wear shoes and safety 
glasses; and try not to flick solder on 
anything important. When cutting 
wires, hold the cutter so that the 
pieces fly away from you. To avoid 
potentially lethal shocks, it is best to 
have a rubber mat beneath your feet 
and stool. 

By following these rules and tech- 
niques, almost anyone can learn to 
solder well. m 


*WE WiL RETURN TO OR PROGRAM IN JUST А MOMENT, BUT 
FIRST A MESSAGE FROM OUR SPONSOR, * 


PAS Vi =» З 
POWEH-ONE 
D.C. POWER SUPPLIES 


Now available for small systems applications 


Power-One, the leader in quality open-frame power supplies, now offers a complete line of single, dual, 
and triple output models for small computer systems. Also available are special purpose models for 
Floppy Disk and Microcomputer applications. 


Below are just a few popular examples of the over 90 ''off the shelf'' models now available from stock. 


5V @ 12A, w/OVP 


5V @ ЗА, w/OVP 


i 
Н > 


5V @ 40A, w/OVP fy 
NEW 


SINGLE OUTPUT & 
LOGIC POWER SUPPLIES 


* 56 *'off the shelf” 
models 


s 2V to 250V, 0.1A to 40A 
+ + .05% regulation 
* 115/230 VAC input 


SK5-40/OVP 
Switching Model 
$250.00 single qty. 
5V 9 2.5A, w/OVP 
-5V 4 0.5A, w/OVP 
24V @ 3A/3.4A PK 


HD5-12/OVP 
$79.95 single qty. 


5V @ 1A, w/OVP 
-5V @ 0.5A, w/OVP 
24V @ 1.5A/1.7A PK 


HB5-3/OVP 
$24.95 single aty. 


5У @ 0.7 


12V @ 1.1 NEW 


FLOPPY-DISK SERIES 


* B ‘о the shelf” 
models 


“ Powers most popular 
drives 


* Single/dual drive 
applications 


* 2-year warranty 


CP205 
For one 8,0” Media Drive 
$69.95 single qty. 


5V @ 2A, w/OVP 
9 — 15V @ 0.5A 


For two 8.0" Media Drives 
$91.95 single qty. 


+ 12V 0 1.7A or 
+ 15V 24 1.5A 


For опе 5.25” Media Drive 
$44.95 single qty. 


DUAL OUTPUT MODELS 

• 15 ‘‘off the shelf'' 
models 

» +5V to >24У, 0.25А 
to 6A 

* |.C. regulated 

+ Fuil rated to +50°С 


HBB15-1.5 
$49.95 single qty. 


5V @ БА, w/OVP 
+ 12V @ 1.7A or 
+ 15V 2 1.5A 


НАА512 
$44.95 single qty. 


5V @ ЗА, w/OVP 
+ 12V @ 1A or 
+ 15V @ 0.8A 


HAD12-.25/ HAD15-.25 
$32.85 single qty. 


5V @ 2A, w/OVP 
+ 9V to + 15V @ 0.4A 


TRIPLE OUTPUT 
MODELS 


• 10 '*off the shelf^' 
models 


* БУ plus = 9V to 
+ 15V outputs 

* Models from 16W to 
150W 


* Industry standard size 


HCBB-75W 
$91.95 single qty. 


HBAA-40W 
$69.95 single qty, 


HTAA-16W 
$49.95 single qty 


Y NEW 79' CATALOG! 
Aiea Get Your FREE Copy Now! 


Phone us direct or circle the reader sarvice 
number below. 
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Power One Drive • Camarillo, CA 93010 * (805) 484-2806 е TWX 910-336-1297 
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Sottware Software Software 
with / Manual Manual with / Manual 
Manual; Alona Manual/ Alone Manual’ Alone 


DIGITAL RESEARCH 


XITAN (software requires 280” CPU) 


Г] Word-Master Text Editor — 


іп one mode has supet- 


C] CP/M* Floppy Diskette Operating System — [O Z-TEL — Text editing language, Expression evaluation ry Rte ес сана ке ptt 
Pa ied on diskette complete with 8080 as- iteration and conditional branching ability, Registers mode. ІШІ screen editor for users with serial 
sembler, text editor, 8080 debugger and various utilities available lor text and commands. Macro command addressable-cursor terminal 22. ......6425/625 
plus tull documentation. CP/M pns configured for strings can be saved on disk lor re-use ...... $69/$20 
most popular computer/disk systems including: Norn — (С) ASM Macro Assembler — Mnemonics per Intel with SOFTWARE SYSTEMS 


Star Single, Double or Quad density, Altar 8” disks, 
Helios ІІ, Exidy Sorcerer, Vector iz. PolyMorphic 
8813 Heath 17% or Н89%, TRS-BOf, iCOM 3712 and 
со cro Disk plus many other ийла А avall- 


2-80 extensions. Macro capabilities with absolute Intel 
hex or relocatable linkable output modules. New version 
3 with added leatures 569/520 


CBASIC-2 Disk Extended BASIC -- Non-interactiwe 
BASIC with pseudo-code compiler and nuntime interpre- 
ter. Supports full Ме control, Өкіну nio and ex- 


able off the shelf ......................... 5145/625 10 LINKER — Link-edits end loads ASM )-——- tended precision variables, еа ..$90/$15 
CJ MAC — 8080 Macro Assembler. Full intel macro defini- у S o a UST ut 

tions. Pseudo Ops include RPC, IRP, REPT, TITLE, О 2 — Trace, break-poin toster. Supports УО? 2 24 Ж / 

PAGE, and MACLIB. 2-80 library included. Produces npn and hex modes. Disassembler 10 Pn 724, д 

Intel absolute hex output plus symbols file tor use 510 РАЛДЫ 


(кей beloW] «(iia ал ское вате $1 


[1 SID — 8080 s symbolic debugger. Full trace, pass d 
and break-poin program testing system with back- нел 

and histogram utilities. When used wilh MAC, pro 

full ao Dur " Зеро; Wt and p 

vatues . 


— A- set. Emulation techni pm full er 
and break-point support through 


TOP Text Outpul Processor — Creates c n— 
justified documents irom source tex tiles _.. $69/$20 


А4 package includes Z-TEL, ASM. LINKER, Z-BUG. 
ТОҒ ,4--2324 coarse eye unii (o... $299/$40 


"rrr 


STRUCTURED асан GROUP 


General өг — interactive and flexible system 
providing proo! and report outputs. Customization of COA 


ted inleractiv Itiple branch accounting centers, 

О TEX — Text lormatier to cheats paginated, page- EIDOS SYSTEMS as ded. же гі. at data en or proot, 

numbered and justified copy from source text files, di- Г] KISS — Keyed Index Sequential Search. Offers com- COA correctness, elc. Journal entries may be batched 
rectable to disk or printer ................... $85/$15 


L] DESPOOL — Program to permit simultaneous printing 
о! dala from disk le user execules another ram 
КӨРІНЕ quad Lassamaiseodiervesurrr exp 850/510 


"PLA 220 "m 


MICROSOFT 


plete Multi-Keyed Index tial and Direct Access file 
management. Includes built-in utility functions lor 16 or 
32 bil arilhmetic, string/integer n and string 
compare, Delivered as a relocatable linkable module in 
Microsott format for use with FORTRAN. 80 or COBOL- 
BOG ;-45Х4:х:;.251%5:->-124»-ө:42 $535/$23 


KBASIC — Microsolt Disk Extended BASIC with all 
KISS келтек, SA fn raled by implemenlalion of nine 
additional in language. Package includes 
KISS.REL as as described a above, and a ә тур mail list 
program ....... o ,5995/$45 


prior to posting. Closing procedure automatically backs 
up три filas, All raports can be omes as eren 
Requires CBASIC .._,, $899/$25 


Accounts Receivable — Open item system with 
output for internal aged reports and cuslomer-oriented 
statement and billing purposes. On-Line Enquiry permits 
information for Customer Service and Credit depart- 
ments. Interíace 10 General Ledger potias it Бел sys- 
tems used. Requires CBASIC . $699/$25 


Accounts Payable — Provides aged statements o! 
accounts by vendor wilh check wailing for selected in- 


C] Disk Extended BASIC — version 5, ANSI compati- voices. Can be used alone or with "tpe eae and/or 
ble with tong variable names, WHILE/WEND, chaining. (246. $ k d with МАО. Requires CBASIC ........ $699/$25 
variable length file records ................ $3 NAD Name and Address selection — еі active 


ПІ BASIC Compller — Language compatible with Ver- 

sion 5 Microsoft interpreter and 3-10 times laster execu- 

lion, Produces standard Microsolt relocatable binary out- 
ul. Includes Macro-80. Also linkable to FORTRAN-80 or 
OBOL-80 code modules .............. 8350/%25 


O FORTRAN-80 — ANSI 66 (excep! for COMPLEX) 


де. уы! 


Super-Sort | — Sort, merge, extract ulility as absolute 
executable program or li е module in Озо! lor- 
mat. Sorts fixed or variable records with data in binary, 


mail tst creation and maintenance program with outpul 
as іші reports with reference data or restricted informa- 
tion lor mail labels. Transfer system lor extraction and 
transfer of selected "ADIP Y to create new les, „нез 


QSORT — Fast зол/те ere pr program lor hles with fixed 


plus " A адеп odes rajocatable object com- О — исти tied: otc өс Even va ре record length, variable field length intormation. Up to five 
ler, оадег, library manager includes expon с. etc, Even уал ascending or k Full back-up of input files 
АСАО 80, (see below) ,.,,........-..... $400/$25 number of fields per record! .. 2. . $225/$25 coated. 552-5404 64 е uy e "mr p Е 555/520 


(1 COBOL-80 — ANS! 74 Relocatable object output. 
Format same as FORTRAN-80 and MACRO-B80 
modules. Complete ISAM, бейем) Iggy 4 
PLAY, COPY, EXTEND .... ..$625/$25 


Г] МАСЯО-80 — 8080/Z80 vam дайды Intel and 
Zilog mnemonics supported, Relocatable linkable output. 
Loader, Libra manager en rs: поа List 
utilities included. . . $149/$15 
О EDIT-80 — very tast randa access text editor for text 
with or without line numbers. Global and іпіга-іпе com- 
mands supported. File compare utility included $89/$15 


“CP/M ss a паде name ai Digital Research 
** Z80 15 à trademark о! 2400, Inc. 


"NHATSIT? is а trademark о! Compuler 
Headware 


$i 


Dent !- ^bove available as ebechüte oroaram 
.$175/$25 


Super-Sort m- - As " without SELECT/EXCLUDE 
1 sg Ke ,,$125/$25 


Word-Star — Menu driven visual word processing sys- 

iem for use with standard terminals. Text — par- 

lormed on screen, Facilities tor text paginate, page 
number, justify, center, underscore and PRINT Еді! 
tacilities include e search and replace, read/write to 
other text files, тоув, etc. Requires CRT terminal 
with addressable cursor positioning .. .$445/$25 


TCPM lor Heath, TRS-80 Modet ı and PolyMarptuc 8813 are 
modiied and must use especially compiled versions of system 
and applcakons soltware 

TrPotyMorowc 8813 CPIM scheduled lor Seplember 15 release 


QUAPAMEDORIAN SOFTWARE 


PAYROLL SYSTEM — Maintains ee: master 
tile. Computes payroll withholding for F ederal and 
State taxes, Prints payroll register, checks, quarterly re- 
ports and W-2 torms, Can generale ad hoc reports and 
employee form letters with mail labels. Requires 
CBASIC. Supplied in source code. ... 


ГІ APARTMENT MANAGEMENT SYSTEM — ғ. 


nancial management system for receipts and secunty 
deposils of apartment projects. Captures dala on vacan- 
cies, revenues, elc. tor annual trend analysis. Dey sapon 
shows late rents, vacancy nolices, vacancies, income 
lost through vacancies, etc. Requires CEng с сираб 
іп source code, ..... 


Software for most popular 8080/Z80 computer disk systems 
including NORTH STAR, MICROPOLIS, iCOM, DYNABYTE DB8/2, 
SD SYSTEMS, ALTAIR, EXIDY SORCERER, VECTOR MZ, 

8"IBM, HEATH H17 & H89, HELIOS, IMSAI VDP42 & 44, REX, 
POLYMORPHIC 8813' and OHIO SCIENTIFIC formats. 


Shopping 


EFFECTIVE JULY 15 


90 BYTE September 1970 


Software 
with / Manual 
Manual; Alone 
INVENTORY SYSTEM — Captures stock levels, 


costs, sources, sales, ages, lurnover, markup, etc. 
Transaction information may be entered lor reporting b 
salesman, type of sale, dale of sale, etc. Reports avai 
able both lor accounting and decision making. Requires 
CBASIC. Supplied in source code. ......... 590/$35. 


CASH REGISTER — Maintains liles on daily sales 
Files data by sales person and item. Tracks sales, over- 


rings, refunds, pa and total net deposits. Requires 
CBASIC. Supplied in source code ......... $590/$35 
MICRO FOCUS 


CIS COBOL — version 3 is ANS! 74 subset with ex- 
lensions which offer powerful interactive screen format. 
{ing and bullt in cursor control, Version 4 additionally ot- 
ters full level 1 ANSI for Nucleus, Table Handling, Se- 
quentia! Relative and Indexed I/O, Inter-Program Com- 
munication and Library 
Desa Tui a£228822 ee, Version 3, $650/$50 
ARANT бай iocos. Version 4, $850/$50 


iue cesrrenparacsaeánusaa sano tenes $150/$15 
When purchased with CIS COBOL .,....... $125/$15 
OTHER 


tiny C — interactive interpretive system tor мала 
structured programming techniques. Manual includes I 
source lislings --....................... $75/$40 


C Compller — Supports most major features of lan- 
guage. pen К ructures, Arrays, Pointers, recursiva 

ion evaluation, linkable with 1 to 8080 binary 
Output. Lacks dala imtialization. long & t and sta- 
lc & register class specifiers. Documentation includes 
"C" Programming Language book by у & 
Ride „к еса on rav еу ууз 5: ...$110/$15 


ALGOL 60 Complier — Powertul block-structured 
language featuring econo t lime dynamic alloca- 


tion of memory. total RAM) system 
implementing а! 60 report leatures plus 
many ul exte including string handling direct 


disk address I/O elc. Requires 280 CPU ....$1 20 
280 Development Package — Consists of: (1) disk 
lite line editor, with global inter and intra-line facilities; (2) 
280 relocating assembler, Zilog/Mostek mnemonics, 
condilional assembly and cross relerence table 
capabilities, (3) linking loader producing absolute intel 
OOT |, re es viro) rro ao ЕРТЕ 


le 
280 — Trace, br nd examine registers 
with standard Zi ok emn барн dis- 
plays. Facilities ы 635 when m with 


Developmen! а» а эз eio ss s 6Ө60/910 


DISTEL — Disk based disassembier lo Inte! BOBO ос 
TDL/Xitan 280 source code, lisung and cross reterence 
files. Intel or TOL/Xitan pseudo ops optional. Runs on 


DISILOG - А DISINTEL to Zilog/Mostek mnemonic 
ез, Runs on 280 only ,.............. 565/510 


TEXTWRITER ІІ — Text tormatter to justify and pagi» 
nate tellers and other documents, Special features in- 
сінде insertion of text during execution Irom other disk 
liles or console, permitting recipe documents to be 
created trom linked fragments on other files. Ideal for 
contracts, manuals, etc. Also creates form letters іп con- 
junction with a тай list е. .................975/%10 


TEXTWRITER Ill — Al tà features о! TW II plus gen- 
aration of table ol contents. soned index and handling о! 
footnotes. TW 1 y upgrade lor $60. $125/$10 


WHATSIT?*** — interactive data-base system using 


ing and random access used lor fast response. Requires 
ОВАЗ) ...‹›з. ьа» зек up estos гьа Ру $125/525 


XYBASIC interactive Process Contro! BASIC — Full 
disk BASIC teatures plus unique commands to handle 
bytes, rotate and shilt, and 10 test and sel bits. Available 
in Integer, Extended and ROMAatle versions. 

Integer Disk or integer ROMable ... .. .5295/525 
Extended Disk or Extended ROMable .... .$395/$25 


List 


Lifeboat Associates 
2248 Broadway. N.Y., N.Y 10024 


(212) 580-0082 Telex: 658.535 


Sollware 


С Check O UPS COD O Visa O Masler Charge 


Exp. Date 


Account # 


Signature 


11 manual alone 
[1 manual aione 


О manual alone 


$1.00 lor COD 


Orders must specity 
disk systems and 
jormats: e.g, North 
Star single or double 
density, ІВМ single or 
2D/256, Altair, tHelios 
11, Micropolis Mod | or 


Add $1/tem smpping 
(52 тип) Add $1 


Il. 574“ solt sector 
Micro |iCOM/SD 
My computer configuration (specifying disk system) ystems Dynabyte), etc 


Address {No PO Box) 


Software 
with / Manual 
Manual/ Atone 
O SMAL/80 Structured Macro Assembled Language — 


Package of епш! general purpose tex! macro proc- 
essor and SMAL 


an assembler a dn de MIEN ELSE LOOP. 


lain single Key data bases. Prints lormatted, sorted re- 
ports with numerical summariés. Available tor Microsoft 
and CBASIC (state which). Supplied in source code 
Г} Selector Ill — Multi {i.e., up 10 24) Key version of Selec- 
tor ІІ. Comes with applications programs including Sales 
Activity, Inventory, Payables, Receivables, Check А 
ler, Expenses. Appointments, and Client/Patient. 
quires CBASIC. Supplied in source code ....$295/$20 
Enhanced version for CBASIC-2 ........... $34 


1 CPM/374X Utillty Package — Has іші ға ot 
functions to create у ге-пате an IBM 3741 mE) dis- 
E» directory intormation and edit Ihe data set contents. 

rovides full file transfer lacitilies between 3741 volume 
dala sets and CP/M files ....._........... $195/$10 


[] Ейрру Disk Kit — Template and instructions to modify 
single sided 54" diskeltes for use of second side in sin- 
деб sided divas ........................... $12.50 


[1 BASIC Comparison — А ensive features 
and репогтапсе analysis of ive disk BASIC lan- 
guages — CBASIC, BASIC-E, XYBASIC. Microsolt Disk 

tended BASIC, and Xitan's Disk BASIC. Itemizes re- 
sults of 21 different benchmark tests lor speed and accu- 
racy and lists instructions and fealures of each BASIC 
pee es sss, (Send 204 S.A S.E.) FREE 


o! іш UPS 


Manual cost 
apphcable agains! 
price ol subsequent 
software purchasa. 


The sale ol each 
propnety software 
package conveys a 
license ior use ол one 
system only, 


Lifeboal Associates 
2248 Broadway 
New York, N.Y. 10024 


No. 


™The Software Supermarket is a trademark of Lifeboat Associates 
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Washington DC 
Computer Club 


The Washington Amateur 
Computer Society (WACS) 
is an organization dedicated 
to personal computing. 
They are organized to pro- 
vide a forum for the com- 
puter hobbyist and student 
of computing science. The 
Society meets on the last 
Friday of each month in the 
Ist floor lecture hall in 
Keane Hall on the campus 
of the Catholic University of 
America. The meetings start 
at 7:30 PM 

JWAC, the club's news- 
letter, is published for Socie- 
ty members and exchange 
with other hobby organi- 
zations. The newsletter is 
primarily an electronics 
journal. Annual dues have 
been set at $3.50 per year to 


cover the cost of 1st class 
postage for the journal and 
to defray the expenses of 
exchanging correspondence 
with other personal com- 
puting organizations. Non- 
members may subscribe to 
the journal at the rate of $5 
per year. WACS is inter- 
ested in exchanging news- 
letters with other organiza- 
tions to further the inter- 
change of hobbyist infor- 
mation. Contact Washington 
Amateur Computer Society, 
c/o 4201 Massachusetts 
Ave, #168, Washington DC 
20016. 


Cromemco User 
Systems and 
Software Pool 


Cromemco User, Systems 
and Software Pool is an 


HARD DISC 
FOR S100 MICROS 


The XCOMP DCF-10 Disc Controller pro- 
vides the OEM with a high performance, 
low.cost interface for fixed and removable 
(2315 or 5440) cartridge disc drives. The 
DCF-10 is currently supported by two 
operating systems. For information or 
manuals, contact XCOMP. 


XCOLIVIP 


INCORPORATED 


9915-A Businesspark Ave., San Diego, СА 92131 © (714) 271-8730 
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independent group for users 
of Cromemco computers. 
Board owners are also 
welcome. The purpose of 
CUssP is the exchange 
among users of Cromemco 
hardware and software of 
operating notes, bugs and 
their fixes, evaluation of 
hardware and software, user 
written software, and other 
announcements relating to 
Cromemco and associated 
products. 

The 1st volume of 3 
newsletters included articles 
on changes in 16 K byte 
BASIC, CDOS I/O (input/- 
output) drivers, disk sectors 
and clusters, hardware 
modifications, etc. This 
volume is available for $10 
in the US, Canada, and 
Mexico; and $12 in US 
funds for airmail delivery 
outside these regions. 
Membership with the 2nd 
volume is the same price as 
the 1st. There is also a 
special rate of 3 volumes (9 
issues) for $25 in the US, 
Canada, and Mexico and 
$30 elsewhere. 

Contact Cromemco User, 
Systems and Software Pool, 
POB 784, Palo Alto CA 
94302. 


Computer Graphics 
Letter Published 
by Harvard 


Readers of the new Har- 
vard Newsletter on Com- 
puter Graphics will be able 
to keep abreast of computer 
graphics in all its myriad 
ramifications. The newsletter 
monitors important commer- 
cial, technological, and pro- 
duct developments, as well 
as market, application, and 
learning opportunities. 
Among the regular depart- 
ments are News and Trends, 
Products, Markets, Applica- 
tions, R and D, Conferences 
and Seminars, Companies, 
Business and Financial, and 
State-of-the-Art Technology. 
The newsletter will be 


Clubs aad Newsletters 


published twice a month. 

The content will encom- 
pass management and statis- 
tical graphics, computer 
graphic-aided design, 
engineering and manufac- 
turing, image processing, 
and automated cartography, 
plus other related areas. 
Trends in these areas, 
whether applied to big or 
small computers, stand- 
alone terminals, timesharing 
networks, users, vendors, 
will be followed. Readers 
will also learn where to ob- 
tain further information on 
the material covered. 

The subscription fee for 1 
year is $125; a 9-issue trial 
subscription is available for 
$45. Airmail outside of 
North America is $19.50 for 
1 year or $9.75 for the trial. 
Contact William Nisen, Har- 
vard University, Laboratory 
for Computer Graphics, 520 
Gund Hall, Cambridge MA 
02138. 


Akron Ohio 
Digital Group 


The Akron Digital Group 
meets on the 4th Wednesday 
of each month at 7 PM at 
the Kenmore Public Library, 
2200 14th St SW, Akron 
OH. The club programs are 
aimed toward the small 
systems hobbyist with tips 
on programming and hard- 
ware application. Micro- 
processor classes are 
planned for the fall. Contact 
Lou Laurich, Akron Digital 
Group, 107 7th St NW, 
Barberton OH 44203. 


TRS-80 Publication 


Insiders: The TRS-80 
Hardware Journal with 
Machine Software is a 
publication for any TRS-80 
owner or user interested in 
more than BASIC. Both 
beginners and experts will 
find articles on machine 


language programming, 
hardware modifications, and 
other computer languages. 
Published since June of 
1978, articles have described 
the differences in Level [I 
read-only memories, how to 
get sound effects and music 
without a hardware 
modification, new languages 
for the TRS-80, and many 
other subjects. Regular 
features include a column 
which reviews various 
printers, the Disc File which 
cavers the latest in DOS and 
compatible drives, a Dear 
Aunt TRiSh question and 
answer column, and learning 
machine language with Level 
II. 

А new section of the jour- 
nal will cover several of the 
new languages for the 
TRS-80. Future issues will 
include regular features on 
FORTRAN, FORTH, and 
other languages. Also, there 
will be regular articles on 
CP/M, reviews of various 
commercially available pro- 
grams, and more on both 
Level Il and DOS. 

Subscriptions are available 
for 6 issues through Com- 
puter Cablevision, 2617 
42nd St NW, Suite 2N, 
Washington DC 20007. 


New PET Users Group 
Forming in Washington 
and Oregon 


Individuals interested in 
forming a PET Users Group 
in the Oregon and 
Washington area should 
contact NW PET Users 
Group, c/o John F Jones, 
2134 NE 45th Ave, Portland 
OR 97213. 


COSMAC Users Group 
Active Again 


After several unavoidable 
delays, the COSMAC Users 
Group is back in full opera- 
tion and The 1802 
Peripheral newsletter is 
being published on a mon- 
thly basis. Information 
about the group may be 
obtained by writing to 


Patrick Kelly, Director, 
COSMAC Users Group, 
POB 7162, Los Angeles CA 
90022. Please include a 
stamp with your inquiry, 


New Speechlab Users 
Group Formed 


Heuristics Іпс, manufac- 
turer of Speechlab (a speech 
recognition unit for the 
Apple and all S-100 bus 
computers), has announced 
the formation of a users 
group. The users group 
requests that all interested 
Speechlab users send their 
unique uses of the hardware 
or software to Tom Larson, 
Director of Sales, Heuristics 
Inc, 900 М San Antonio Rd, 
Los Altos CA 94022. A 
directory of users and appli- 
cations will be published a! 
a later date. 


Aim-65 Newsletter 


The Target is a bi- 
monthly newsletter for 
owners ог prospective 
owners of Aim 65 systems. 
The subscription rate is $5 
for 1 year. Contact Custom- 
Tronics, POB 4310, Flint MI 
48504. 


Solano TRS-80 
Users Club 


The Solano TRS-80 Users 
Club is an informal group 
that gets together to discuss 
mutual problems and exper- 
іепсеѕ. Their meetings are 
held every 3rd Thursday 
starting July 5th at Owens- 
Illinois, 2500 Huntington 
Dr, Fairfield CA. Contact 
Dave or Steve Irwin, 550 
Marigold Dr, Fairfield CA 
94533, or call (707) 
422-3347. 


The Tulsa 
Computer Society 


The Tulsa Computer 
Society meets the last Tues- 
day of every month at 7:30 


PM. The meeting place is 
the Tulsa Vocational- 
Technical School seminar 
room at 3420 South 
Memorial Dr (behind 


Edison's Department Store). 


Membership in TCS is $6 
annually and includes a 1 
year subscription to the 
club's newsletter, The 1/О 
Port. Contact The Tulsa 
Computer Society, РОВ 
1133, Tulsa OK 74101. 


Wichita Valley 
TRS-80 Users Group 
Sustains Computer 
Loss in 
Recent Tornado 


In the recent tornado 
which wreaked unholy 


havoc on our city, many of 


us in the Wichita Valley 
TRS-80 Users Group lost 


our computers, our tape and 
disk library of software, and 


our library of computer 


books and periodicals. Even 


our club's library of soft- 


ware and publications was 
destroyed. 

We all have plans to 
replace our personal com- 
puters and software, but at 
this time І am particularly 
interested in trying to help 
our club replace its loss. 

Any club, publisher, soft- 
ware producer, or individual 
who wishes to do so, may 
contribute noncash items, 
such as software, back issues 
of computer publications, 
and books on computers. 

Our address is the Wichita 
Valley TRS-80 Users Group, 
POB 4391, Wichita Falls 
TX 76308. 

Thank-you, our club will 
be grateful. 


| Wesley B Taylor 
Club Secretary 


Although this letter cer- 
tainly speaks for itself, it is 
our sincere hope that you or 
your group will seriously 
consider contributing nort- 
cash computer related items 
to this needy organization. m 


computer mart of new jersey 


computer mart of pennsylvania 


Computer Mort of Mew Jer y 


301 Route 27 
ішіп, м) 08850 
(201) 262-0600 


Circle 66 on inquiry card. 


the 
microcomputer 
people* 


Computers don't make a 
computer store, PEOPLE do. Our 
people have been involved with 
microcomputers since day one. 
We offer experience and 
expertise unparalleled in the 
microcomputer industry. Whether 
you are in the market fora 
complete system, peripherals, 
custom software, service, or just 
some friendly advice; there simply 
is no other place to go. 


Computer Mart of Penntylvonia 
550 DeKalb Pike 


King of Prussia, PA 19406 
(215) 263-2500 
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THE MINIMAX SERIES WAS DESIGNED 
TO OFFER THE MARKET MINICOMPUTER 
CAPABILITIES AT MICROCOMPUTER PRICES. 
COMPARE THE CAPABILITIES & PRICE! 


MINIMAX SERIES COMPUTER CONTACT NEECO FOR FULL SPECS - FREE MINIMAX MANUAL. 


MEET THE THE MINIMAX SERIES COMPUTER WAS DESIGNED BY INDUSTRY PROFESSIONALS 
MINIMAX COMPUTER COMPARE THE PRICE AND FEATURES ТО ANY OTHER COMPUTER IN ITS CLASSI 


* THE MINIMAX SERIES COMPUTER ISAN INTEGRATED, COMPACT UNIT CONTAINING THE CPU. DUAL DENSITY DISK STORAGE, 12 
INCH CRT, AND FULL STYLE KEYBOARD. WITH SEPARATE NUMERIC ENTRY PA R 

REPEAT 9 HYBRID 2 MEGAHERTZ 6502 СРИ * 109K SYSTEM RAM (48K USER) е FASTEST FLOPPY DISK ACCESS (24K LOADS IN 4.2 
SECONDS) * 16K HOM CONTAINS COMPUTHINK BASIC (AN EXTENDED MICROSOFT BASIC) WITH NOE PRECISION, DOS 
INCLUDES COMPLETE FILE 10 WITH FULL RANDOM ACCESS, COMPLETE MONITOR WITH DEBUG А TRACE, AND TINY 6502 
ASSEMBLER * COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240x512) POINT SCREEN ADDRESSABILITY * 
FULL SCREEN TEXT EDITING WITH OVERWRITE, INSERTION OR DELETION е SPLIT SCREEN/WINDOW MODES ® INDIVIDUAL 
FIELD EDITING WITH FIELD PROTECT AND AUTO SKIP TO NEXT FIELD * DISK STORAGE SYSTEM TRANSFERS 8K PER SECOND 
WITH AUTO VERIFY AND PARITY CHECK % 12 INCH CRT-64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS а е 9 SWITCHABLE 110 OR 220V OPERATION * 9% € HYBRID 


ORT WITH PROGRAMMABLE BAUD RATES AND MODEM CONTROL SIGNAL 
PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PAINTERS © 24 PIN O USER PORT 


BAS 
AVAILABLE © PLM COMPILER AVAILABLE # BUSINESS PACKAGES AVAILABLE е COMPLETE DIAGNOSTICS & SCHEMATICS 
MINIMAX I - .8 MEGABYTE INCLUDED © COMPLETE USEA MANUAL INCLUDED 


ON LINE MINIFLOPPY STORAGE 


чүү. = d bd Б ст SPECIAL DEALER PRICING AVAILABLE ON DEMONSTRATION 
MINIMAX AND SOFTWARE PACKAGES TO QUALIFIED 
MINIMAX I - $4495 SELECTED DEALERS. CONTACT NEECO FOR INFO. 


MINIMAX 1 - $5995 


THE MINIMAX WAS DESIGNED AND IS MANUFACTURED BY COMPUTHINK 
COMPUTER CORP. DISTRIBUTED IN EUROPE AND THE EASTERN U.S. BY NEECO. 


PRINTER NOT 
INCLUDED IN PRICE 


IN ADDITION TO HARDWARE CAPABILITIES THAT ARE UNMATCHED IN THE INDUSTRY, THE MINIMAX 
COMPUTER SUPPORTS A COMPLETE DATA BASE SYSTEM (PAGEMATE), CONTAINING FULL 
STATISTICAL, SORTING, AND EDIT FUNCTIONS. А PLM COMPILER 15 AVAILABLE, FULL BUSINESS 
SUPPORT SOFTWARE IS AVAILABLE AND MORE!—FULL DEALER SUPPORT IS AN IMPORTANT 
PART OF OUR MARKETING. CONTACT NEECO FOR FURTHER INFORMATION. 


THE MINIMAX IS N AVAILABLE FOR QUANTITY DELIVERY. DOMESTIC DEALERSHIPS AVAILABLE. 
EUROPEAN DISTRIBUTORSHIPS/DEALERSHIPS AVAILABLE TO QUALIFYING COMPANIES WITH 
SUPPORT CAPABILITIES. SOFTWARE HOUSES AND OEM INQUIRIES INVITED. CONTACT NEECO. 


22610] ЕЕ 9v (617)449-1760 


TELEX 951021, ANSWERBACK "NEECO" 


94 BYTE September 1979 Circle 281 on inquiry card. 


PROUDLY ANNOUNCES THE NEWEST 
PET MICROCOMPUTERS BY COMMODORE! 
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The Nature of Robots 


Part 4: Looking for Controlled Variables 


In this last part of my series of 
articles, a simple experiment with a 
human subject will be attempted; an 
experiment that can be expanded 
almost indefinitely. All of the prin- 
ciples from the previous parts will be 
used. Before the experiment starts, 
note the following main points that 
have been established: 


& The behavior of an organism is not 
its output, but some consequence 
of its motor outputs acting 
together with unpredictable forces 
or other disturbances. 

& For a more or less remote conse- 
quence of motor outputs to be 
repeatable in a disturbance-prone 
world, the behaving system must 
sense the consequence, and act to 
keep it matching some static or 
dynamic reference condition. By 


definition, that makes the 
organism a control system. 
9 Organisms acting as control 


systems control what they sense, 
not what they do. 

€ What is controlled is what is 
sensed, even when the sensing in- 
volves one or more stages of real- 
time computations based on 
primitive sensory signals. 

9€ [n a multiple-level control system, 
the higher levels act by varying the 
reference signals for lower-level 
systems. They control perceptions 
computed from many lower-level 
perceptions, some or all of which 
are controlled by the same lower- 
level systems. 

9 [f there are n degrees of freedom at 
one level of control, in principle n 
higher-level systems could act in- 
dependently and simultaneously 
by sharing the use of the lower- 
level systems, Any higher-level 
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system acts by sending amplified 
copies of its error signal to many 
lower-level systems, each with the 
proper sign to achieve a negative 
feedback effect. Any lower-level 
system receives a reference signal 
that is the net effect of super- 
imposed higher-level output 
signals. This worked for a 2-level 
system with 3 control systems at 
each level: there is no limit, in 
principle, to the number of levels 
or the number of systems at each 
level. In practice, there is reason to 
anticipate finding hundreds of 
systems at a given level, but no 
more than 10 or 12 distinct levels 
in a human being. This will be 
commented on later. 


Abstract modets and simulations 
are fine for conveying general ideas. 
However, if one does nothing but 
make models and simulations, it is 
easy to get involved in the math and 
engineering, and forget the real thing 
is there to be seen, Items described in 
the first 3 articles in this series repre- 
sent something real, Real organisms 
work much the same way control 
systems work, They do not work in 
any of the other ways that have been 
proposed over the centuries (as far as 
their behavior is concerned). J am not 
talking metaphorically. There are ex- 
cellent reasons to think that when the 
properties of organisms begin to be 
investigated in terms of control 
theory, hard data about the way we 
are organized will start to accumulate 
(up to a point, anyway). 

The experiment to be described in 
this article is so simple that it may 
look elementary. Nevertheless, it is 
the starting point Юг a new approach 
to exploring the organization of 


human beings. Most new ideas start 
by looking like old ones, but with a 
twist that leads in unexpected direc- 
tions, If you are familiar with track- 
ing experiments, do not be too quick 
to decide what this is all about. 


Equipment Required 
The basic equipment needed to do 
this experiment is: 


ФА joystick with 1 degree of 
freedom (ie: a potentiometer with 
a stick on the shaft will suffice). 

ФА reasonably fast analog-to-digital 
(A/D) converter with 7-bit or 
more accuracy. My system uses 
the Cromemco D+7A, which has 
7 analog channels in and 7 out, as 
well as 1 input and 1 output 8-bit 
port. 

ФА memory-mapped display, іп 
which points are plotted on a video 
screen by depositing appropriate 
codes in a reserved segment of 
memory. This, or something 
equivalent, is essential for creating 
the moving objects that are involv- 
ed in the experiment. I use the 
Polyrmorphics VTI with the display 
area in the 1 K bytes of memory 
starting at hexadecimal location 
D000. Out of deference to systems 
that do not have the VTI's graphics 
capability (however crude), I have 
used 64 horizontal elements in the 
alphabetic mode. Higher resolu- 
tion would be much more desir- 
able, but this much is enough to 
show the principles well. 


IF па memory-mapped display is 
available, but 2 digital-to-analog 
(D/A) outputs and a triggered 
oscilloscope are, the display that is 
needed can be created, Use 1 D/A 
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converter to deflect the trace in the Y 
direction, and the other (or 1 bit of a 
digital port) to trigger the sweep. By 
starting the sweep and then out- 
putting the 3 cursor values in se- 
quence, a 3-segment trace can be 
created, with the motion of the cur- 
sors being up-and-down instead of 
side-to-side, as in the following pro- 
gram. Lay the oscilloscope on its side 
if that deviation bothers you. 

Systems with built-in graphics 
under BASIC control, such as Apple, 
PET, or TRS-80, will probably allow 
the experiment to be done more 
simply than how I did it in listing 5. 
The basic requirement is to be able to 
read a number from a stored table, 
add the handle position to it, erase 
the old cursor, and use the sum to 
position the new cursor, doing this 
for 3 cursors at least 4 times per se- 
cond - the faster the better. (An exam- 
ple of the simulation on the Apple II 
is shown in listing 6.) 


Experimental Design 

Imagine a display with 3 cursors on 
it, one above the other. Each cursor 
can move left and right. The subject 
looks at this display while holding a 
control handle. The instructions for 
the first experiment are very simple: 
the subject is asked to select 1 of the 
cursors, and hold it still, somewhere 
near the center of the screen as ac- 
curately as possible for the duration 


North Star 5trings 

The North Star BASIC string expression 
B$(1,]) corresponds to MIDS (BS,1,]) in other 
versions of BASIC. В$(1) corresponds to 
RIGHTS$(B$,D, апа BS(1,ID) corresponds to 
LEFTS(BS, 1.1). 


of the run. Engineering psychologists 
call this “compensatory tracking.” 
They use it to investigate the limits of 
speed and accuracy of control in the 
presence of rapid disturbances of 
various kinds. 

If the handle is held centered, each 
cursor will be seen to wander back 
and forth in a pattern that is indepen- 
dent of the other 2 cursors. In this ex- 
periment, the disturbances causing 
this wandering are made very slow 
and smooth. With even а slight 
amount of practice, every subject will 
be able to maintain essentially perfect 
control. Transfer functions will not 
be measured, nor will the limits of 
control be tested in the manner tradi- 
tional in engineering psychology. А 
subject acting well within the range of 
normal operations under conditions 
where the phenomena of control can 
be clearly seen is desired. The subject 
selects a visual variable (position of 1 
of the cursors), selects a reference 
level for that variable (a particular 
position), and maintains the perceiv- 
ed position at the reference position, 
while disturbances act that tend to 
move the cursor away from the 
reference position, 

Figure 17 shows the setup in 
schematic form, The 3 disturbances 
are labeled D1, D2, and D3. The 3 
cursor positions are labeled СІ, C2, 
and C3. The position of the control 
handle is H. The position of each cur- 
sor is determined by the sum of H and 
one of the Ds. For cursor 2 the effect 
of the handle is reversed, so the 3 
relationships are: 


C1 = DI +H 
C2 = D2 - H 
C3 = D3 + H 


If the subject controls C3 in rela- 
tion to a reference position of O (ie: 
midscreen), and does so perfectly, 
then 0 = D3+H, or Н= —D3. The 
handle position should be an accurate 
mirror image of the magnitude of the 
disturbance D3 at every moment, and 
the cursor C3 does not move at all. 
You will find that all subjects, after a 
little practice, will closely approx- 
imate these predictions. 

This may seem elementary, ob- 
vious, boring and hardly worth the 
labor of getting the experiment up 
and running. Do not be deceived; this 
experiment appears to be simple 
because it is fundamental. It is fun- 
damental because it can prove that all 
of the life sciences have been using the 
wrong model. There are also several 
extensions of the experiment that will 
show how to get started mapping the 
whole hierarchy of human control 
systems. There is no theory and no 
simulation that carries the impact of 
seeing how a real living control 
system works; especially when you 
can understand every detail of what is 
happening, either as subject or 
observer, The 3 previous articles in 
this series have been designed to give 
the ability to grasp what is happening 
here. This experiment is designed to 
give the gut feeling of knowing. 


Program Structure 
The program in listing 5 is written 
in North Star BASIC, Version 6, 
Release 3. It contains a machine- 
language subroutine for ап 8080/Z80 
Text continued on page 102 


Figure, table, and listing numbering continued 
from part 3. 


Listing 5: North Star BASIC control-variable simulation. Тһе necessary assembly language routines needed for execution are also 


given. 


DIM А%(2) 


INPUT 
REM 
REM 
REM 
DEF FNBCAS) 
90 


HS="0123456789ABCDEF" 
"SEED FOR RANDOM GENERATOR (1 - 
ECT CCI He e Fe Je e Je Fe e Fe e COS LoL CS e ke ke 


CONVERT 2 HEX DIGITS TO PECINAL 
ХХХ he e he he Fe he ХХХ Je ke ke de e ke de ek ke ke ЖОК К 


100) 


DIM HS(16),01% (250) ,D23 0250) „03% (250) ,H1$ (250) „6% (82) ,5%(82) 


"LAN Z=RNDCA/100) 


UZASCCASCT,10))NMIF U<58 THEN UzU-48 ELSE UzU-55 


100 М=АЅССА$ (2,2) ) \ІЕ V<58 THEN V=V-48 ELSE VzV-55 


110 RETURN 16*U+V 
120 FNEND 
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130 
180 
150 
160 
170 
180 
190 
200 


REM kkkkkkkkkkk kkk kkkkkkkkkkkkkkkkkkkkk 
REM SET MACHIHE-LANGUAGE PROGRAM ORIGIN 
REM too ЖК К ЖЕК КЕК ok dock КОКК k ke ke k k k k 


INPUT "MOST SIG. BYTE, SUBROUTINE LOCATION: ",SS 

GOSUB 1130 

'"6 SEC TO LOAD SUBROUTINE" 

M1=256*A0\ M2=M1+9 

DATA "020000000000000000480В19071Ғ1Ғ473А0800ҒЕП0С21С00782Ғ" 
DATA "3C477881E63F4F2A00N03A08003C3CFEQ6DA2ZFNOAF"™ 

DATA "320800856F5E23563EA0127BE6COBISF3EAA12722B730B19EE80" 
DATA "6Ғ2600С9" 

М-М1 

READ BS\FOR J=1 TO LEN(BS)-1 STEP 2\ A=FNBC(BS(J,J+1)) 

FILL М,А\ M=M+1\NEXT JM IF A<>201 THEN 250 


REM de He de k de e ККК КОКК ЖК ЖОК ЖК К 
КЕМ INSERT RELOCATION BYTES 
REM хук) tok tk ККК k k k kekek К 


FILL M1*1,A0X FILL M1+FNB("12"),AO 

FILL M1*FNBC"17"),A0X FILL MÍ*FNB(C"22"),A0 
FILL M1+FNBC"2D") „ЛО 

FILL M1*FNB(C"26") „АО\ FILL М1+ЕМВ ("31") „АО 


КЕМ 722225235353 e He de e e He He e de e e de ke ke 
REM SET LOCATIONS FOR DISPLAY 
REM kkkkkkkkkkkkkkkkkkkkkikkk 


INPUT "MOST SIG. BYTE, DISPLAY LOCATION: ",S$ 
GOSUB 1130 

FILL M1*2,FNBC"CO")X FILL M14+3,A0\ FILL M1+5,A0+2 
FILL M1i+6,FNBC"40")\ FILL М1%7,А043 


REM KEKKKKKAKKKKKKKKKKKKKKEK 

REM LOAD DISTURBANCE TABLES 

REM KEKKKEKKKKKKKKKKKKKKEKS 
W=3*%*3.7415927/250\RO=RND CO) \VR1=32*R2=R1 

PENT ATAEN CONE MINUTE TO LOAD DISTURBANCE TABLES]" 


IN' "THE SCREEN WILL CLEAR AND THREE SCALES WILL APPEAR.” 
'N!"THEN THREE CURSORS WILL APPEAR, ONE FOR EACH SCALE." 
'\N'INPICK ONE CURSOR AND TRY TO HOLD ІТ IN ONE POSITION" 
'\i"FOR THE DURATION OF THE RUN, AS EXACTLY AS YOU CAN." 
yen CSTAND BY FOR PROMPTI" 

N1=32\ N2=31\ N3=25\ N4=64\ N5z10 

FOR J=1 TO 250 

DISC) ,JI=CHRSCNIAN2*SINCWHI)) 

03% CJ ,J 2 =CHRS (64-АВЅ CJ-125)9/2) 

NEXT J 

i" CLOADING RANDOM DISTURBANCE: STAND BYJ" 

NZ=25\FOR J=1 TO 250 

IF J-N3*INT(CJ/N3220 THEN RO=N4*RND СО) 

R1-R1* CRO-R12)/NSM R2-R2*(R1-R2) /N5NV D2SCI,JI =CHRSCR2) 
HEXT J 

INPUT"READY TO GO: HIT RETURN TO PROCEED. ",A$ 

FOR 1-1 TO 16\!\NEXT 


REM 225555525555 523%: 
REM EXPERIMENTAL RUN 
REM kkk kkk KKK KKK KKK 


INININGOSUB 680NINININTAGOSUE 680NININININGOSUP 650\!\! 
GOTO 690 

FOR 1=1 TO BX!"TTTTTTT*" ,\NEXT IN RETURN 

FILL M1+8,4\ REM SYNCH CURSOR COUNTER 


Listing 5 continued on next page 
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700 N128XN22127XN32128M FOR Ј=1 TO 250 

710 FOR L*1 TO 4 

720 OUT 25,N2\ OUT 26 ,НЭ 

730 Н-САПЦ(М2,А5С(р15(,/,/)222 

740 HZCALL(M2,ASCCD2$ (J,J22) 

750 H=CALL(M2,ASC (035 CJ ,J2)) 

760 NEXT L 

770 H1$(J,J)- CHRS CH) 

780 NEXT J 

790 REM KKEKKKKKKKKKKKKKKK KKK 

800 REM DATA PLOTTING PROGRAM 

810 REM ZIZZTZZIZEREIEIZRSZSERERLI 

820 GOSUB 1050 IF YO«1 THEN 560 

830 !"AFTER PLOT, HIT RETURN TO CONTINUE" 

840 INPUT"VHICH CURSOR (1,2,3)? "I 

850 IF І-0 THEN 560 

860 FOR W=1 TO 250 STEP INT(250/(Y0+1)) 

870 H=(ASC(H1$(W,W))-128)*X0/128 

880 ON I GOTO 890,900,910 

890 V=ASC(D1IS(W,W))-32\ GOTO 920 

900 V=ASC(D28 (W,W))-32\ H=-H\ GOTO 920 

910 V=ASC (CD38 CW,W) ) = 32 

920 V-V*X0/64*1 

930 C=V+H+Z0\ IF C«1 THEN C=1\ IF С>Х0О THEN С-Х0 
940 VzV*ZOMIF У<1 THEN V=1\ IF У>ХО THEN У-Х0 
950 Н=Н+20\ IF H«1 THEN H=1\ IF H>XO THEN H-XQ 
960 B$zs$ ABS (20,20) =", " 

970 !J4T0,NXB$(V,V)z"D"N BSCH Н) Z"H"N БСС, С) =" С" 
980 UZOM IF V»U THEN U=V\IF H>U THEN UHMIF C>U THEN U=C 
990 IF 20>0 THEN U=ZO\BS=BS(1,U)\ '#T0,P$, 
1000 NEXT W 
1010 INPUTI"" ,AS\ GOTO 820 


1020 REM HHH IK KIKI KK KEK KKK KEKE КК ККА К Ж 
1030 REM SET UP FOR PLOTTING CSUPROUTINE) 
1040 REM kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


1050 !\INPUT "Y-DIMEHSIOH OF PLOT (0 = NEW RUN): ",YO\ Үй-Ү0-2 
1060 IF Ү0<1 THEN RETURN 

1070 INPUT "X-DIMENSION OF PLOT (1-72): ",x0 

1080 IF Х0>72 THEN 1070\ IF XO<1 THEN 1O70\X0=x0-2 

1090 INPUT "OUTPUT DEVICE (T OR S)",AS 

1100 IF A$z'"T" THEN TO=e2 ELSE 70-0 

1110 SS=""\FOR 1=1 TO XO\SS$S=S$+" "X NEXT I 

1120 ZO=INTCXO/2)\ RETURN 


1130 REM кууй») КК КК ККК ху К УК КККК 
1140 REM CONVERT HEX IN S$ TO DECIMAL IH AO 
1150 REM кх) Ку уйуу К Жой Ко Ж КА Жой КККК ЖоК К К 


1160 Аб=0\К=1\РОВ J=1 TO LENCS$)-1NKzK*16NNEXT. JNKSINTCK*,01) 
1170 FOR I = 1 TO 1ЕНС5%) 

1180 FOR J=1 TO 16 

1190 IF S$CI,I)-H$(J,J) THEN EXIT 1220 

1200 NEXT J 

1210 !"NOT HEX NUMBER"N EXIT 160 

1220 Аб = AQ + K*(J-10 VN KzK/16 


1230 NEXT I 

1260 RETURN 

1250 REM ХХХХХКЖХХХХАХКХХКХЖЖХХХХХХХАХАХА ЖЖ 
1260 REM UTILITY, CONVERT HEX TO DECIMAL 
1270 REM UP TO TEN HEXADECIHAL DIGITS 
1280 REM DO "RUN 1300" 
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1290 REM 
1300 DIM H$(16)XH$2"0123456789ABCDEF" V! 
1310 INPUTI"HEX= ",SS\GOSUB 11604!" 


034 
035 


038 
039 
040 


O47 
048 
049 
050 
051 
052 
055 


0000 
0002 
0004 
0006 
0008 
0009 
ОООА 
nnoc 
DOOF 
0010 
0013 
0015 
0018 
0019 
0014 
0018 
001С 
0010 
001E 
0020 
0021 
0024 
0027 
0028 
0029 
0028 
002E 
O02F 
0032 
0033 
0034 
0035 
0056 
0037 
0039 
003A 
0038 
0030 
ООЗЕ 
ООЗЕ 
0041 
0042 
D043 
0044 
0045 
0047 
0049 
004A 
DOAC 
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ЕЕО2 
?8 


2А0000 


3c 


51 


52 


DECINAL= ",AQ\GOTO 1310 


MACHINE LANGUAGE SUPPORT ROUTINES 


ORG 


ADRO 
COUNT 


© 
n3 


e 
© 
c 
= 
- 


с” 
om 


ШС Ге ӘРГӘ СО ДД» {Т Сз тє PoP oO rem TT 
~ ч % 
т” a P 


GET HANDLE 

DIVIDE BY TWO 

SAVE IN B 

CHECK FOR MIDDLE ONE 


IF MIDDLE ONE NEXT, 
MAKE HANDLE NEG. 
(TWO'S COMPL.) 


AZ XtHANDLE 
LIMIT TO 63 
SAVE X IN C 
GET BASE ADDRESS 
GET DISPLACEMENT 


BUMP TWICE 


CHECK MODULO 6 


MAKE ADDRESS FOR 
CURRENT CURSOR, 


DE-OLD SCREEN ADR, 
LOAD А SPACE 
ERASE OLP CURSOR 


ZERO DISPLACEMENT 
NEW DISPLACEMENT 
POINTER FIXED 

LOAD ASTERISK CURSOR 
PUT ІТ ОН SCREEN 
SAVE CURSOR 

ADDRESS 


GET HANDLE AGAIN 
RANGE 0-255 
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Listing 6: A computer such as the Apple П 
НІМЕМ: 8192 which has high-resolution graphics capa- 
DIM D1%(250), D2 % (250), 03%(250),Н1%(250) bilities greatly simplifies the program 
INPUT "SEED (0-100): originally given in listing 5. This program 
D END AT 100) е TABLES performs the same operations as the simu- 
lation in listing 5. The author acknow- 


W = 3. 3.141592654 / 290 | 
RO = RND (0:81 = R2 = ledges the assistance of Charles Faso from 


PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT 
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PRINT : PRINT : PRINT "LOADING DISTURBANCE TABLES" 


PRINT 

PRINT "WHEN SCREEN CLEARS, BACKROUND WILL" 
PRIN 

PRINT "APPEAR — THEN THREE CURSORS." 


PRINT 

PRINT “PICK ONE CURSOR AND HOLD IT IN" 
PRI 

PRINT “ONE POSITION FOR THE DURATION OF" 
PRINT 

PRINT “RUN, AS ACCURATELY AS YOU САМ” 
PRIN 


PRINT "STAND BY FOR PROMPT MESSAGE" 
FOR J = 1 TO 250 

D1i%(J) = 140 + 130 « SIN (М + J) 

03%()) = (125 - ABS (J - 125)) « 270 / 125 
NEXT 

PRINT. 


PRINT “RANDOM DISTURBANCE LOADING: STAND BYE." 


N3 = 25:R1 = 140: R2 = 140 
FOR J = 1 TO 250 

N3 = N3- t: IF N3 > ОТНЕМ 210 

МЗ = 25:RO = 280. RND (5) 

Ri R1 t 0. R1)/ 05:R2 = R2 + (А1 - R2)/5 
0240) = 


PRINT : INPUT "HIT RETURN FOR RUN'A$ 
HGR 

HCOLOR = 

POKE 49234, 0 

FOR X - 1 TO 280 STEP 10 

FOR Y - 43 to 143 STEP 50 

HPLOT X, Y: HPLOT X,Y + 14 

NEXT Y: NEXT X 


(0) - 128 

HCOLOR = 0; HPLOT С1%, 45 TO C1%,55: HCOLOR = 3 
Ci% = Di9s(J) + H 

IF C1% < ОТНЕМ C1% = 0 

IF C196 > 279 THEN СИ т ш 279 

HPLOT C195,45 TO C1% 

HCOLOR = 0: HPLOT Com, 95 TO С2%,105: НСООН = 3 
С2% = D2%(J}- Н 

IF C2% < 0 THEN C2% = 0 

IF C2% > 279 THEN C2% = 279 

HPLOT С2%,95 ТО С2%,105 


HCOLOR = 0: HPLOT C3%,145 TO С33%,155: HCOLOR = 3 


C3% = D3%(J) + Н 
IF C3% < ОТНЕМ C% = 0 
IF C395 > 279 THEN C3% = 279 
HPLOT С3%,145 TO C394, 155 
NEXT K 
H1%(J) = 
NEXT J 
HGR 
POKE 49234, 0 
= 1TO 250 
-J « 191/250 


INT (H1%{J) + U) 

INT ((D1% (J) - 140). U + 45) 

INT (D2 % (J) - 140). U + 135) 

INT (03% (J) - 140). U + 225) 

D1 + H:C2 = D2- Н:СЗ = D3 + H 
IF C1 < ОТНЕМ Сі = 0 
IF C3 > 278 THEN C3 = 278 
HCOLOR= 1 
HPLOT D1,Y: HPLOT D2,Y: HPLOT ОЗҮ 
HCOLOR = 2 
HPLOT C1, Y: HPLOT C2,Y: HPLOT C3, Y 
HCOLOR= 3 
HPLOT Н + 45, Y: HPLOT - H + 135, Y: HPLOT Н +225,Y 
NEXT J 
INPUT "'5A$ 
TEXT 
GOTO 180 
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Computerland of Niles IL in preparing 
this program. 


Text continued from page 98: 

processor which is loaded by the 
BASIC program at any specified 
256-byte memory-address boundary 
(specify in hexadecimal only the 
most significant byte of the location 
of the subroutine). 

The machine-language subroutine 
reads in the handle position, adds it 
with the appropriate sign to the value 
of a disturbance that is passed to the 
subroutine by the CALL command 
(in the DE register pair), erases the 
old cursor, and deposits the new cur- 
sor, a rubout, on the screen. Each 
time the subroutine is called it steps to 
the next cursor, recycling as 
necessary, On return from the 
subroutine, the handle position is 
passed back to the main program (in 
the HL registers). The machine- 
language program is in lines 200 thru 
230, expressed as a string of hex- 
adecimal bytes with no punctuation. 
Thus if your machine is not an 
8080/Z80 type, a program can be 
assembled, the listing copied into 
these lines, and possibly this program 
can be made to work with little other 
modification. 

The program asks for the most 
significant byte of the place where the 
machine-language subroutine is 
stored. The loader adjusts memory 
references by inserting the value of 
this byte іп memory wherever 
necessary, after the program is loaded 
(lines 300 thru 330). 

The display area consists of 1 K 
bytes of memory starting on any 
256-byte boundary. Lines 370 thru 
400 ask for the starting location of the 
memory area devoted to the display, 
and set up base registers in the 
machine-language program for the 
left margin of each cursor's move- 
ment. The FILL command is like 
POKE. If the computer has graphics 
capability built-in, everything from 
line 60 thru 400, and the plotting 
subroutine (later), can be accomplish- 
ed in a simpler way. 

Disturbance tables are set up in 
lines 510 thru 620. The unnecessary 
use of symbols, instead of constants, 


n 2“ VP- 
Color. VP-590 add-on Color Board allows program т. Expanded Tiny BASIC Board 
control of 8brilliantcolorstor graphics, color games. puts this high-level language 
Plus 4 selectable background colors. Includes on your VIP. BASIC stored s 
sockets for 2 auxiliary keypads (VP-580). $69* in 4K of ROM. Ready forim- ~ 


mediate use—no loading 
necessary. This expanded 
BASIC includes the standard 
Tiny BASIC commands plus 
12 additional—including 
color and sound control! 
Requires external ASCII 
encoded alpha-numeric 
keyboard. 539" 


Sound. VP-595 Simple Sound Board provides 256 
tone frequencies. Great for supplementing graphics 
with sound effects or music. Set tone and duration 
with easy instructions. $247 


Music. VP-550 Super Sound Board turns your VIP into a music | 
synthesizer. 2 sound channels. Program control of frequency, | 
time and amplitude envelope (voice) independently in each 
channel. Program directly from sheet music! Sync provision 
for controlling multiple VIPs, multitrack recording or other 
synthesizers. $49: 


Memory. VP-570 RAM Expansion Board adds 4K 
bytes of memory. Jumper locates RAM in any 4K 
block of up to 32K of memory. On-board memory 
protect switch. $95* 


EPROM Programmer. VP-565 EPROM Programmer Board 
comes complete with software to program, copy and ” 
verify 5-volt 2716 EPROMs—comparable to units “- 
costing much more than the VP-565 and VIP put м. 
together! Programming voltages generated on мч“ 
board. ZIF PROM socket included. 599: — 


EPROM Interface. VP-560 EPROM Interface 
Board locates two 5-voit 2716 EPROMs (4K 
bytes total) anywhere in 32K of memory. 
VIP RAM can be re-allocated. $34* 


Auxiliary Keypads. Program 
your VIP for 2-player inter- 
action games! 16-key keypad 
VP-580 with cable ($15*) 
connects to sockets pro- 
vided on VP-590 Color Board 
or VP 585 Keyboard Interface 
Card ($10"). 


ASCII Keyboard?* Fully encoded, 128-character ASCII 
encoded alpha-numeric keyboard. 58 light touch keys 
including 2 user defined keys! Selectable upper and lower 
case. Handsomely styled. Under $50" 


COSMAC VIP lets you add | 
computer power a board at a time. 


With these new easy-to- 
buy options, the versatile 
RCA COSMAC VIP 
(CDP18S711) means even 
more excitement. More 
challenges in graphics, 
games and control func- 
tions. For everyone, from 
youngster to serious hobby- puter store or electronics 
ist. And the basic VIP com- in parts house. Or contact 
puter system starts at just $249* assembled RCA VIP Marketing, New Holland Avenue, 


easy to program and operate. 
Powerful CHIP-8 interpre- 
tive language gets you into 
programming the first 
evening. Complete docu- 
mentation provided. 

Take the first step now. 

Check your local com- 


and ready to operate. Lancaster, PA 17604. Phone (717) 291-5848. 
Simple but powerful—not just a toy. Se mer ans aia i den not include video monitor or cassatie recorder. 


Built around an RCA COSMAC micro- 
processor, the VIP includes 2K of RAM. ROM 
monitor. Audio tone with a built-in speaker. 


Plus 8-bit input and 8-bit output port to inter- The fun way 
face relays, sensors or other peripherals. It's into computers. 
Circle 322 on inquiry card. BYTE September 1979 103 
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Circle 40 оп inquiry card. 


TEXAS 


INSTRUMENTS 
ТІ-99/4 


Home Computer 


• 26 К RAM extended TI BASIC. 

* 16 color graphics, and music and sound effects. 

* High quality 13" color manitor, 

s 16 КААМ user memory. 

CTCS DISCOUNT PRICE FOR THE COM- 
PLETE SYSTEM; CONSOLE & 13" COLOR 
MONITOR Order now. Subject fe awsilabiilty 


$1099 ze 
_- Gua 


finlunds yuaraneed prior ta dujivarg. 


Í The Computer People 1 
San Diego's largest Discount Computer & Calculator В 
W Store. 5560 Ruffin Road, San Diego, СА 92123 1 
І Plume ship ma the loltowing marchandise. i 
ШЕТТІСТІТІГ l 
| Ti-Progemmar Hax-Octa! Cakulaior 1498. — | 
| Ц {я Programmable constant memory 54855 

Ti-8 programmable тар cards 218905: #8 [| 
Е тый чїй scisniilic 33.05 4 қ 
1 TI-5025 printing handbald BB.95 % 

TI-5225 husiness desktop 18 i H 

Tt-1025 5 function w/msmary 10. 

Ae ыы Bas. Ш 
| Spelling B mectranic spalling aid 25,85 $ | 
Speak & Spell spelling aid that Talis! 538953. |... 

| ме: 
HP-33E programmable scientific 76.85 $ 1 
| HP-3BE programmable business. 98.55 $ i 
| КР.92 desktop husiness p Р 
HP.87 programmable we” mag card dr — 
| HP-97 disktap programmable 597.00 $ " 
| 
|| Ti HOME COMPUTER PRODUCTS i 4 
PHCDOAM ТІ.98/4 Home Состршёг 51099.00 + 
РНА2000 Dual Cassette Cable Б. СР. 
I 
| PHP'100 — Ramote Controls [Pair] 2885 3. 1. 
PHP1§00 — Speach Synthesizer 149.95 F | 
i COMMAND MODULES zd || 
PHM3000 Diagnostic $ —— 
I PHM3001 Demonstration 55i В 
B рнм2002 Ему Learning Fun 285 t — B 
| PHM3003 Beginning Grammar 2995 & 
PHM3004 Humber Magic 1998 t Ш 
Ш PHM3005  Video-Graphs 125 05. g 
|| PHM3008 Homa Finsncisl Decisions 25908 01. -. 
PHM3007 — Hausehald Budget Management 4495 $6 1 
Ш PHIOB (фос Chess бз а 
PHM3OO8 = Football 2985 $6. 1. 
i, ical Fi 
HM3010 Physical Fitness 2095 5. 8 
TOTAL $ 
- Shipping, add 3% 5... — fi 
Cat residents add 8% tax +— I 
| Amount enclosed | ÓÁ 
(check or money order} [| 
: (Credit Cards for Sales of 5700 or less) 
Change ta my VISA MASTER CHARGE 
I Acet # d Bunk ЕП Exp. Date : 
1 e or P.O 
% City State Zip. 
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HANDLE 


Figure 17: Schematic arrangement of experimental setup. Three slow and smooth distur- 
bances are added to a measure of the handle position (with a negative sign for the 
middle one), to determine the position of 3 corresponding cursors. The subject selects 1 
cursor and a reference position for it, and uses the handle to maintain the cursor at that 
position. A run lasts about 1 minute, and 250 samples of handle position are recorded, 
For plotting, the cursors are reconstructed from the tables of disturbances and the 


corresponding records of handle position. 


is an attempt at acceleration. It still 
takes a minute to load the 3 distur- 
bance tables, each 250 bytes long. All 
long tables are strings; only 8 bits of 
accuracy is needed, so by using the 
CHR$ and ASC functions, the tables 
can be stored 1 byte per value instead 
of 5 bytes per value, Disturbances are 
in tables because BASIC cannot 
calculate them fast enough. 

Disturbance D1 is a sine wave and 
D3 is a triangular wave. О2 is а 
smoothed random disturbance. On 
reruns, only D2 is reloaded, taking 
about 20 seconds. 

The experimental run is controlled 
by lines 660 thru 780. Lines 660 and 
680 lay down 3 arbitrary scales on the 
screen, while the rest repeatedly call 
the machine-language subroutine. For 
each stored value of each distur- 
bance, all 3 cursor positions are com- 
puted and plotted, and the handle 
position is stored in the table H1$. 
The inner loop from line 710 to line 
770 adjusts the duration of the ex- 
perimental run; here it is set up so 
that the disturbances change and a 
handle position is recorded only 
every fourth time the display is 
generated. On my system, this works 
out so the display is refreshed 16 
times per second, and data is sampled 
and stored 4 times per second. The 2 
OUT statements reflect my laziness; I 
use 2 digital-to-analog outputs to 
supply the voltage to the poten- 
tiometer that measures handle posi- 
tion. 

The data plotting routine (lines 820 
thru 1010) is entered at the end of an 
experimenta] run. This routine is set 
up to plot either on the video screen 


or on a hard-copy device; it asks for 
the X and Y dimensions of the plot, 
which cursor is to be plotted, and 
which device is to be used. My system 
is set up so the typewriter is device 2 
and the screen is any other device 
number. If you do not have this 
ability in your BASIC or system, 
delete lines 1060 and 1070 (in the 
subroutine that requests information 
about the display), and eliminate the 
“#2,” in lines 970 and 990. In North 
Star BASIC, the exclamation point is 
short for PRINT. 

Only the handle position is stored 
as data; the cursor positions are 
reconstructed during plotting from 
the list of handle positions and the 
corresponding tables of disturbances. 

The plotting scheme is designed to 
work with any teletypewriter-like 
device. If you have legitimate 
graphics, you can rewrite this part 
and get a more pleasing result, 

There are 3 choices for plotting, 
each associated with cursors C1, C2, 
and C3. Each plot shows the cursor as 
a C, the handle position as an H, and 
the disturbance acting on the cursor 
as a D. À dot indicates the center of 
the display when nothing else is there. 
After each plot is finished, there is a 
pause; hitting the carriage return will 
cause the program to ask about the 
next plot. If the question about the Y 
dimension of the display is responded 
to with a 0, the program will reload 
the random disturbance table and 
issue a prompt for another ex- 
perimental run. The old data will be 
destroyed. Remember, it takes about 
20 seconds to reload the random 
disturbance table. Do not panic if 


M 


а, 


m 


у: TIR 
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ө Use the Іші capacity of your computer. 
@ Execute programs faster. 
@ Store more іп less space. 


ASSEMBLY Language leis you do everything your computer 
is capable of doing. It's the most versatile, most powerful 
language you can use. 

ASSEMBLY includes a mnemonic for every machine oper- 
ation, No time is wasted inlerpretíng, so programs run 
much faster. 

ASSEMBLY makes more efficient use of memory. It stores 
in less space because codes are shorter, more explicit. 

The Heathkit Self-Instruction Program teaches you to pro- 
gram your computer in ASSEMBLY Language. You learn 


looking for a more 
meaningful relationship 
with your computer? 


Learn to speak 
its language with 
easy-to-use Heathkit 


Computer Language Programs. 


Heathkit Self-Instruction Program for ASSEMBLY Language Programming. 


at your own pace through a special text designed for self- 
study. An exercise workbook provides hands-on experience 
with programming exercises performed by you on your com- 
puter. You learn in a way that's fast, fun and thorough. 

The Heathkit Program is designed for computers using the 
popular 8080/ 8085/280 microprocessor series, This includes 
the Heathkit H8, H88 and H89 Computers. The concepts of 
the program, however, can be applied to any computer, 
Now's the time to learn the language that puts you in total 
command of your computer's full potential. Send today 
for the Heathkit Self-Instruction Program for ASSEMBLY 
Language. 

Order No. EC-1108: $49.95, plus shipping and handling. 


Heathkit Self-Instruction Program for BASIC Language Programming. 


@ Easiest of all languages to use. 
@ Now easiest of all to learn. 


More programs are written in BASIC than any other lan- 
guage. Because it uses English statements and commands, 
it's the easiest to learn and the easiest to use. 

When you know BASIC you can adapt and run hundreds 
of existing programs. You can exchange programs with 
others. And you сап write your own programs for your 
specific needs. 


In 14 easy-to-follow segments, the Heathkit Program covers 
all formats, commands, statements and procedures. А 
special workbook provides programming instructions and 
experiments performed on your computer. You learn practi- 
cal problem-solving techniques. 

Until you know BASIC, you're missing the full selection of 
programs available to you. Send today for the Heathkit Self- 
Instruction Program for BASIC Language. 

Order No. EC-1100: $39.85, plus shipping and handlíng. 


Send Today or Phone for faster service on VISA and Master Charge. 616-982-3411 


Heath SANA Н; 334-570, Benton Harbor, MI 49022 


SHIP MY ORDER TO: 


HEATH 


1 Heath Company 


Dept. 334-570 
Benton Harbor, MI 49022 


Schlumberger 


PLEASE RUSH ME: 


(1 ASSEMBLY Language y 
Бүр. Р” өз -сен >< $49.95, plus $2.60 shipping & hand!ing. 


O BASIC Language 
|: paler I $39.95, plus $2.40 shipping & handling. 


Total price 


Michigan residents add 
495 sales lax 


Add shipping & handling .. 
Total enclosed ..,........ 


C] check [ money order [ Heath Revolving Charge Or charge my O VISA/BankAmericard 
O Master Charge 


Accounl No. 


Name 
(pteasa print) 


Address 


City State 


Zip 


444%4..4.... 


MONEY-BACK GUARANTEE 
OF SATISFACTION 


if you are по! completely satistied 


Expiration Date 
with the ЕС-1100 BASIC Program or 


the EC-1108 ASSEMBLY Program, 
simply return programs tor а full 
refund of purchase price 


Signalure X 
(NECESSARY TO SEND MERCHANDISE) 


Prices аге mall order and subject (о change without notice ED-125 
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there is a long pause. 

At line 1260 there is a utility 
routine that converts any hex- 
adecimal number up to 10 digits to a 
decimal number. I used it while 
writing the program. It calls the con- 
version subroutine starting at line 
1130. 


Running the Experiments 

lf you possibly can, take the 
trouble to set this experiment up. 
Nothing can take the place of actually 
experiencing yourself as a control 
system and understanding things that 
you have taken for granted all your 
life. 

Here is a typical run for the benefit 
of the many readers who do not have 
the equipment to do this; the data will 
then be observed. Here is an old 
friend, Chip Chad (from part 1 of this 
series), glaring at the screen and 
maintaining a choke-hold on the 
handle, waiting for the experimenter 
to hit the return key at line 610. The 
experimenter reaches in and taps the 
key. The reference scales slide up into 
place and the 3 cursors pop into view, 
moving. Chip picks the middle one as 
most people do the first time, decides 
to keep it on the middle + mark, and 
after a few wobbles succeeds. 

‘So what?" he says. 

If learning were being studied, 
good information could be obtained 
from this first run. But the plan is to 
see Chip acting as a competent con- 
trol system, so his first effort is 
praised and he is given another run 
(answering the query about Y dimen- 
sion with a 0). After the second run, 
the data is plotted for each cursor. 

Figure 18 shows the data for each 
cursor, number 1 on the left, 2 in the 
middle, and 3 on the right. The 2 end 
plots are a mess, but the middle plot 
shows a striking symmetry. The Cs 
march more or less down the center 
of the screen, deviating a little to left 
and right, but maintaining a constant 
position on the average. The Ds make 
a random-looking pattern, and the Hs 
follow almost the mirror image of the 
D pattern. 

Looking carefully at the middle 
plot, could it be said that the handle 
position or motion looks like any sort 
of regular function of the cursor posi- 
tion or motion? There may be some 
relationship, but it certainly is not 
clear.Probably, nobody would claim 
that the large, smooth motions of the 
handle could be reconstructed ac- 
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curately on the basis of measurements 
of cursor position (that is, recon- 
structed roughly or statistically with 
accuracy,especially if handle ас- 
celeration is compared with cursor 
deviation from the average position), 
The best which could be hoped for 
would be some statistical relationship 
(eg: a small signal buried in much 
noise). 

On the other hand, the relationship 
between the handle position and the 
magnitude of the invisible distur- 
bance is obvious and quantitative. It 
is seen that the handle position is the 
mirror image of the disturbance 
magnitude with an error of only a few 
percent of full scale, There is much 


signal and little noise in that relation- 
ship. 

Here is the situation. There is 1 
measure of Chip's behavior, H. There 
are 2 variables, D and C, either of 
which might have some relationship 
to that behavior. Which variable, D 
or C, would be selected by any 
statistical test as the most probable 
cause of the behavior? Of course, D 
would be selected. In fact, a formal 
statistical analysis, like those done in 
every scientific study of behavior, 
shows D to be the only significant 
contributor to the behavior, while C, 
the cursor position, is rejected as an 
irrelevant variable! 

That is a paradox, however, from 


Figure 18: А typical run for a practiced subject. In figure 18a is the record for D1, СІ, 
and H. Figure 18b has the record for D2, C2, and H; figure 18c has the record for D3, 
C3, and H. In figure 18b, the cursor is held near the center, while the handle position is 
at all times very nearly the mirror irnage of the disturbance amplitude. It is very easy to 


decide which cursor was under control. 


(18a) H 
р 
btc 
c D H 
с D H 
C b H 
с b H 
со H 
с H 
c 
с H 
ср H 
Е 28 K 
C D H 
t DH 
[4 H b 
сон о 
€ 
H ki 
н с 
H с 
H 
H 
н 
н Р 
к E 


с 
с 


«Эа Kv ‘unnn at atn * P» & м9 е е в өез еч %6 э 3 GS п « э ке 9 4 » $ а à роп у 4 кь 


T E 


TE 
a 
ғи 


Figure 19: Cause and effect paradox. Under the old concept that stimuli cause behavior, 
the cause and effect chain runs from the disturbance to the cursor, through the subject, 
to the behavior. However, the correlation of the disturbance and the cursor position is 
very low, as is the correlation of the cursor position and handle position (for the con- 
trolled cursor). This would lead to a prediction of an even lower correlation of distur- 
bance and behavior. In fact, that correlation is normally very high (0.99 or better). 
Only the control theory analysis of this experiment can explain this otherwise paradox- 


ical situation. 


the traditional point of view. The 
only way D can affect Chip's 
behavior is through its effects on C, 
since all that Chip can sense is the 
cursor position. The disturbance itself 
is invisible. If C does not correlate 
with the behavior, then how can 
anything that acts exclusively 
through effects on C correlate any 
better with behavior? Yet a typical 
correlation between C and H is 
around 0.1, while the correlation of H 
with the corresponding D is typically 
0.995. See figure 19. 


That is the proof mentioned earlier, 
The old cause-effect model fails 
utterly when applied to this situation. 
The question then is, why have 
generations of intelligent people 
believed that behavior is caused by 
sensory stimulation? The answer is 
clear: they have been fooled by a 
monstrous illusion. 

The illusion would be easier to see 
if there was some visible, direct in- 
dication of the magnitude of the 
disturbance. Suppose there were a 
moving D (ог a number that соп- 
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tinually reflected the magnitude of D) 
on the display. Clearly, if Chip 
managed to control C without that 
indication, he could still do so; he 
could ignore it and perform as well as 
ever. However, something has now 
been added that would mislead a 
bystander who did not understand 
control theory. 

That bystander could now see 2 
variables, both able to affect Chip's 
senses. Taking the apparent relation- 
ships at face value, it would be clear 
that the indication of D was accur- 
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ately associated with the handle posi- 
tion; while the movements of the cur- 
sor, such as they are, show no such 
association. Furthermore, the varia- 
tions of D are large and smooth, and 
there is no observable relationship 
between D and C. Why should the 
bystander suspect that C is being 
affected by D in one way and affected 
by H in an opposite way? The ob- 
vious conclusion is that the variations 
in D are causing Chip's behavior, 
while C has nothing to do with his 
behavior, especially if C does not 
vary more than the fixed background 
scales do. If the screen were full of 
irrelevant cursors, jiggling around 
slightly, how could the bystander 
pick C as something of special impor- 
tance? If BASIC were fast enough, I 
would have included such irrelevant 
cursors; the point being made here 
would then be obvious. 

An organism is surrounded by а 
world full of variables; variables that 
change within widely diverse ranges. 
The organism receives many signals 
from its internal parts, too. In that 
sort of situation, if the organism is 
controlling some of the variables, it 
will react strongly and smoothly to 
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any disturbance tending to alter 1 of 
the controlled variables. The result is 
that it will seem to be responding 
directly to the disturbances. There 
will be no obvious indication that it is 
controlling anything at all. There is 
every excuse for even the best of 
scientists to have observed the rela- 
tionship between disturbance and 
behavior, and to have missed the 
very existence of controlled variables. 

The name for such disturbances is 
stimuli. Once in a while, an ex- 
perimenter must have accidentally 
picked a real controlled variable to 
call a stimulus, but the chances are 
against that. If an attempt is made to 
manipulate a real controlled variable, 
the organism will have to be strapped 
down to keep it from interfering. 
That is what is done in such cases. If 
the organism insists on acting like a 
control system, forcibly break the 
loop and make the organism conform 
to the theory. As a famous 
psychologist said, the theme is 
“Behave, damn it!" It never occurs to 
such stong-willed individuals that 
they might have the wrong idea about 
what is happening. 

There is more in this elementary ex- 
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periment than meets the eye. If all 
psychologists were to experience it, 
and try to meet the challenge of ex- 
plaining these effects using any stan- 
dard theory, the result would be a 
total collapse of that science, follow- 
ed by a rebirth. However, many jobs 
would be threatened. What has 
happened instead is that a handful of 
psychologists has supported this 
theory, another handful has taken up 
arms against it, and most have 
resolutely ignored it. 

I suggest that you run this experi- 
ment many times with subjects con- 
trolling all 3 cursors. Every case will 
show that mirror-image relationship 
between D and H and little relation- 
ship between C and either D or H. If 
the previous parts of this series are 
studied and all the relationships that 
make up a control system thought 
about carefully, it will be evident that 
there is no other explanation for what 
is going on here. If you get nothing 
else out of this, you should acquire an 
intuitive feel for a new theory of how 
behavior works. You might even 
begin to understand how to design a 
robot in a new way. 

It is time now to try to fulfill a pro- 
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mise implied in part 1, to show how 
anyone with a home computing 
system can make important contribu- 
tions to this new science of human 
nature. The best way this can be done 
is to start with the experiment used, 
and to show how it can be extended 
to become a powerful too] for in- 
vestigating human organization, The 
main objective will be to introduce 
the test for the controlled variable, 
the nearest approach І know of to 
mind reading. 


More Controlled Variables 

Once subjects controlling all 3 cur- 
sors have been seen, it might seem 
that the possibilities of this experi- 
ment have been exhausted; this is not 
the case at all. There are controllable 
variables all over that screen; all of 
them can be controlled by the same 
means, movements of the handle in 1 
dimension. Discovering them is a 
good way to get out of the habit of 
thinking that we simply perceive our 
environment, and start a new way of 
thinking: to recognize that we con- 
struct perceptions, imposing order on 
our experiences far more than 
recognizing order. As you will see, a 
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controlled variable does not have to 
be "real" at all. 

Here is an example. It is possible to 
perceive the relative position of any 
of the 2 cursors. The handle affects 
C2 in a direction opposite to its 
effects on C1 and C3, so the relative 
position of C1 and C3 cannot be con- 
trolled because the handle does not 
affect it. However, it is possible to 
keep C1 even with C2, or C2 even 
with C3; in fact, it is easy. А plot of 
the results would involve plotting 
С2-С1 or C3-C2 instead of just С, 
and D2-D1 or D3-D2 instead of just 1 
disturbance. The mirror image rela- 
tionship with H would be as good as 
ever. Do not forget that C2-C1 and 
C3-C2 are variables. Any value of the 
variables can be selected as a 
reference level (eg: C1 to be 1 inch to 
the left of C2). 

These are examples of higher-level 
controlled variables, If the subject 
could not perceive the present posi- 
tions of the cursors, he or she cer- 
tainly could not perceive their 
relative positions. Relative position is 
derived from perceptions of in- 
dividual positions, but not vice versa. 
In order to control relative positions, 


it is necessary to control (or at least 
vary) individual positions, but in- 
dividual positions can be controlled 
without controlling relative posi- 
tions, These are the relationships one 
looks for to map out a hierarchy of 
perception and control. 

Other relative perceptions can be 
controlled. All 3 cursors can be kept 
lying in a straight line, at least within 
the range where 1 of them does not 
fall off the edge of the display and 
pop up at the other edge. Reducing 
the amplitude of the disturbances 
would eliminate that problem. Also, 
the 3 cursors can be made to form any 
fixed angle, subject to the same 
limitation. There тау be more static 
patterns that can be controlled, but I 
have not thought of any. This is, after 
all, a simple display. 

It is not, however, limited to static 
conditions. Suppose the subject 
visualizes a pattern in which 1 cursor 
moves back and forth slowly between 
2 limits. This pattern can easily be 
maintained, the handle moving just 
enough to produce it, and enough 
more to cancel the effects of any of 
the disturbances. A similar oscillation 
could be maintained for the relative 
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variables. This is a still higher-level 
variable, a temporal pattern. The 
subject chooses which temporal 
pattern to perceive, and what state of 
that kind of pattern to maintain. 
Control still requires only the use of 
the 1-dimensional effect caused by the 
handle. 

There is clearly an infinite range of 
different temporal patterns, ranging 
from a simple steady motion in 1 
direction to completely arbitrary mo- 
tions and rhythms. There is an 
unlimited number of potential con- 
trolled variables in this simple 
display. Anything that can be 
perceived, and that the handle can 
affect in a systematic way, can be 
controlled. 

For all of these examples of con- 
trollable perceptions, it is essential to 
remember that the disturbances are 
acting all the time. This is not a 
matter of producing any particular 
behavior. The cursor cannot be made 
to move slowly back and forth be- 
tween fixed limits just by moving the 
handle slowly back and forth be- 
tween fixed limits. The handle might 
be moving the wrong way at many 


moments, when the disturbance tends 
to make the cursor move faster than 
the reference pattern being con- 
sidered. There is no one-to-one cor- 
respondence between handle position 
or velocity and cursor position and 
velocity, because of those ever- 
present disturbances. Regularities of 
behavior are not being looked at 
here, but regularities of controlled 
perceptions. If there were a slowly 
oscillating prism between the display 
and the subject's eyes, a regular pat- 
tern of movement of the cursor on the 
screen would not be seen. The subject 
controls the visual image, not the 
reality. For the higher-level variables, 
the subject controls some function of 
the visual image (often the controlled 
variable could not be found, even on 
the retinas). 

One could create displays of far 
greater complexity, and provide 
means of affecting the display that 
have more than 1 degree of freedom 
to explore a staggering range of possi- 
ble controlled variables. This is what 
I suggest be done. The first step in the 
development of any new science is ac- 
quire the facts; here the most needed 
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facts concern what variables human 
beings can actually control. What is 
needed is a large and simpleminded 
program of recording the obvious 
and obscure. What is needed is a 
body of definitions of variables in 
every sensory mode that people have 
been able to control. Order and 
system count much less than sheer 
volume of data at this point. In fact, 
an unsystematic gathering of data 
may be the best kind, since it will not 
be constrained by theories about 
what people ought to be able to con- 
trol. Anything which can be a way of 
testing is worth testing at this stage. 
The possibilities are limited only by 
the imagination. 

We do need some sort of ordering 
principle—some criterion for judging 
the reality of any proposed controlled 
variable, This is where the test ap- 
pears; here is how it works. 


Test for Controlled Variables 

The first thing to remember when 
investigating a possible controlled 
variable is that in order for something 
to be controllable it has to be 
variable. There is neither the means 
nor the need to control the existence 
of the Empire State Building or the 
planet Jupiter. Not all perceptions are 
controlled. Some are just distur- 
bances; some are just there. 

One might think initially about 
controling, Юг instance, а car. 
People often speak casually about 
controlling thíngs. But what is meant 
is controlling something about those 
things. À person cannot really con- 
trol a car; but under proper cir- 
cumstances its shape, its color, its 
price, its speed, its direction, its park- 
ing place, its dirtiness, its 
dangerousness, its desirability, its 
altitude, or the flatness of its tires can 
be controlled. А car, after close in- 
spection, proves to be composed en- 
tirely of hundreds or even thousands 
of variables. Together they create 
"car-ness" in our perceptions. In- 
dividually, or in groups, most of 
them can be affected by one means or 
another, and can be controlled if it is 
worth the effort. You can even make 
the car disappear instantly by closing 
your eyes. Keep remembering that 
what is controlled is really a percep- 
tion. 

The first step in applying the test 
for the controlled variable is to define 
a variable. You do not have to know 
in advance if it is a controlled 
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variable; you do not even have to 
know where the supposed control 
system is. АП you have to do is to 
pick out something that you know is 
variable and "push" on it. 

By push I mean to apply a distur- 
bance that under normal cir- 
cumstances should have a predictable 
direction and amount of effect on the 
variable. If | push hard enough on a 
life-sized statue, it should tilt in the 
direction of the push. Perhaps it will 
topple in that direction according to 
the simple laws of mechanics. 

Having selected a variable and ap- 
plied a push to it, the next step is to 
measure the actual effect of the push. 
І predict that pushing on this statue 
should make it tilt a certain amount 
in a certain direction, I apply the push 
and observe the tilt. 

If the actual effect is far smaller 
than the predicted effect, common 
sense indicates that something must 
be pushing back. If the pushing-back 
is always just enough to cancel any 
amount or direction of disturbance 
(within some limits), it can be con- 
cluded that the pushing-back is 
systematic. The mirror-image effect 
that has been observed is what is 
wanted. 

Н is necessary to discover what is 
pushing back, and how it is doing the 
pushing. Perhaps, examining the 
statue carefully, an iron rod is found 
supporting its back from its base. In 
that case, a conclusion is made that 
there were not enough facts to make a 
correct prediction of the effects of the 
push; the bending moment of the rod 
should have been taken into account. 
But if no simple explanation for the 
failure of the prediction is found, one 
must look further. 

Suppose it is discovered that the 
base of the statue seems to move 
when pushed. If there is a push to the 
east, the base tilts to the west moving 
the center of support east of the 
center of gravity of the statue, and 
thus creating a counterforce. Suppose 
this tilt of the base is found to be 
always just what is required to offset 
the effects of the push. It can be con- 
cluded that one may be on the trail of 
a control system. 

What has been done is to find out 
something about the means of con- 
trol, the path by which the output of 
the control system, if it exists, might 
be linked to the controlled variable 
(the angle between the statue's 
longitudinal centerline and the ver- 
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tical). Finding this link is a necessary 
step in the test. 

That step will usually lead to 
discovering the physical control 
system. Tracing the wires that work 
the motors that tilt the base of the 
statue, you find a black box a few 
yards away from the statue. That 
may be the control system, or at least 
all of it that is not its actuators (which 
have been found). 

There is still one step to be taken. 
You cannot be completely sure of the 
nature of the control system until you 
discover the variable it is really 
sensing. The situation has been 
approached with human prejudices; 
to me, it seems that the controlled 
variable is the orientation of the 
statue, a geometric or visual variable. 
Perhaps that variable is only related 
to the real controlled variable. What 
must be found now are the sensors 
that the control system is using. 

Thinking in visual terms, you 
might look for a photocell that 
detects the tilt. Suppose a photocell is 
found on a stand near the statue. The 
test calls for breaking this link, 
preventing the sensing of the statue. 
The result should be that the effect of 
the push returns to what would be 
predicted from mechanical laws. So 
the photocell is covered and the 
disturbances are applied again. What 
happens is that the floodlights il- 
luminating the statue turn on. The 
statue still resists the push—the 
photocell was for something else. 

By careful searching 4 strain gauges 
built into the base of the statue are 
discovered. These provide a signal 
showing where the center of thrust is, 
and the wires from the strain gauges 
run over to that black box. Discon- 
necting the wires shows that now the 
push succeeds in tilting the statue. Ás 
soon as its tilt becomes marked, an 
angry groundskeeper comes leaping 
out of the bushes and arrests the ex- 
perimenter. Aha! You may have 
discovered another control system 
controlling the state of the statue. 

To recapitulate, the test for the 
controlled variable involves the 
following steps: 


1. Define a variable. 

2. Apply various amounts and 
directions of disturbances 
directly to the variable. 

3. Predict the expected effects of 
the disturbances, assuming no 
control system is acting. 


4. Measure the actual effect of the 
disturbances. 

5. If the actual effect is essentially 
the same as the predicted effect, 
stop. No control system is 
found. 

6. If the actual effect is markedly 
smaller than the predicted 
effect, look for the cause of the 
opposition to the disturbance, 
and determine that it results 
from systematic variations in 
some other variable. If such a 
cause is found, it may be 
associated with the output of a 
control system. 

7. Look for a means of sensing the 
controlled variable. If none is 
found, stop: no control system 
is proven to exist. 

8. If a means of sensing is found, 
block it, so the variable cannot 
be sensed. [f control is not lost, 
the sensor is not the right one. If 
no such sensor is found, stop: 
no control system is proven to 
exist. 

9. If all steps of the test are passed, 
the variable is a controlled 
variable, its state is its reference 
level, and the control system 
has been identified, 


To apply step 8 of the test to our 
computer experiment, cover the cur- 
sor suspected of being controlled with 
a cardboard strip. Control should be 
lost. Cover each cursor. The covered 
one will never pass the test. The other 
steps are easily carried out. 


Concluding Remarks 


Now it is up to you. You can test 
controlled variables involving inten- 
sity, sensation, configuration, 
change, sequence, relationship, 
strategy, principle, and system con- 
cepts having to do with visual, 
auditory, tactile, kinesthetic, and 
other senses. 

Good luck with the programs, and 
good hunting for controlled 
variables. [ will be interested to 
receive word about what people are 
doing with the information covered 
in these articles. B 
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BYTE News.... 


5-100 8086 AND 28000 CARDS COMING: At least 6 S-100 product manufacturers are about to 
release 16-bit processor cards for the S-100 bus that use the Intel 8086 and Zilog Z8000. One such 
card has already been announced, a 8086 processor card from Seattle Computer Products Inc, 
Seattle WA. All will conform to the Institute of Electrical and Electronic Engineers (IEEE) S-100 
standard that is soon to be adopted. They will work with most 8-bit memory cards using byte-serial 
read/write. However, for full speed operation you will need either a true 16-bit memory card or a 
modification of your present memory cards. To modify memory cards requires cutting traces, some 
rewiring, and adding some logic circuitry. 

Microsoft has already announced and demonstrated an 8086 BASIC, and is working on a Z8000 
BASIC, as well as other 16-bit software. Digital Research is working on a 8086 version of CP/M. Most 
16-bit software in development will be designed for multiprocessing environments, using real-time 
clocks and interrupt-driven user-inputs. 


CP/M 2.0 TO BE RELEASED SOON: There is no doubt that the most widely used disk operating 
system for microcomputer is CP/M, developed by Gary Kildall of Digital Research, back in 1974. 
Although originally written for the Intel 8080 development system, it was adapted to run on 8080, 
8085 and 280 systems oí many types. Its power and flexibility puts microcomputers in the big leagues 
by providing features and capabilities normally found on the bigger models. 

Gary Kildall is planning to release the 15! major revision to CP/M (Version 2.0). It will use a real- 
time clock and be interrupt-driven. It will support all present CP/M software. Look for its release 
around September Ist. 


RANDOM RUMORS: Matsushita Inc is rumored to be working on a $250 printer which will generate 
"letter quality" type. It will print at 15 characters per second and include a keyboard. Rumors about 
Hewlett-Packard's Personal Computer are getting warmer. It may be introduced in time for the 
Christmas market. Expected to sell in the $2500 area, it will have a 5-inch black and white monitor, 
16 K bytes of programmable memory, BASIC in read-only memory, a built-in thermal printer and 
cassette I/O (input/output). Texas Instruments is developing a 3 or 4-inch Winchester-type disk drive 
to sell for approximately $50. Shugart is about to start delivery on the $70 5-inch floppy disk drive 
made by Matsushita. Infoton, a video terminal manufacturer, is rumored to be about to introduce a 
video terminal which will sell for less than $400 in large quantities. It will use the Zilog Z8 micro- 
processor and have а total of only 16 integrated circuits. АП circuitry will be on 1 printed circuit 
card, the power supply will be transformerless, and a special elastomeric keyboard will be used. 


HAND-HELD COMPUTER IN DEVELOPMENT: Matsushita Electrical of Japan and Friends-Amis Inc 
of СА have agreed to develop and produce "the first practical hand-held personal computer." The 
size of a hand-held language translator, the unit could be in production by the end of the year. The 
computer will be able to accept preprogrammed and user programmed memory capsules. Prepro- 
grammed capsules will include information on business, science, language, education, etc. The 
computer will have modular construction, enabling new technology modules to be added as they are 
introduced. Add-ons will include a miniprinter, miniature video display, and a voice synthesizer. 


MICRO-MOUSE CONTEST FINALLY ENDS: The 2 year long "Amazing Micro-Mouse Contest" run 
by the IEEE has finally ended. Although several thousand entries were received, less than 100 
actually ran the maze. The contest's objective was to design a robot-type device which could 
negotiate and learn a maze as it went through. The trials were held at conventions oí the IEEE, NCC 
shows and PC-78. 

The ultimate winner was entered by the team of Howard P Katseff and Roy Tramwell from Bell 
Labs, Holmdel М). Their mouse ran the 8v? by 8V;-foot maze in just under 30 seconds. It employed а 
Z80 microprocessor with 4 K bytes of read-only memory and 1 K bytes of programmable memory. 
Second prize was taken by the team from Batelle Memorial Institute of Richland WA. Art Boland, 
Ron Dilbeck and Phil Stover's mouse ran the maze in just over 31 seconds. One high performer was 
actually nonprocessor controlled, and ran the maze in just under 40 seconds. 
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VOICE-OPERATED TV DEMONSTRATED: Sanyo Electric Co recently demonstrated a television 
receiver that responds to voice commands to turn оп and оН and switch stations. Utilizing a micro- 
processor, the unit compares the voice input to voice patterns stored in memory. The unit has a 30- 
word vocabulary, and can respond to the voices from 2 different people. Furthermore, the voice 
input can be used to play games. Sanyo has not announced any immediate plans for incorporating 
the receiver into its television sets. 


APL FOR MICROCOMPUTERS: Despite a report in an earlier BYTE NEWS column, Quark has 
decided against introducing its APL microcomputer using the Intel 8086 microprocessor. 


JAPANESE MOVING SWIFTLY INTO MICROCOMPUTERS: At least 9 Japanese manufacturers are 
presently manufacturing microprocessor integrated circuits. Approximately 80 different micro- 
processors are being made. Most of them are original designs including advanced features (eg: 
analog-to-digital converters, multiply/divide, counter/timers, etc). Five different 16-bit micro- 
processors are already in production. Furthermore, over a dozen personal computers/trainers are in 
production to support a very strong interest in personal computers in Japan. Thus far only a few 
units are available for export. 


MOTOROLA ANNOUNCES 68000 DELIVERY AND PRICES: Motorola has announced that it expects 
to start shipping limited sample quantities of its new 68000 16-bit microprocessor by the end of the 
year. Single unit price will be $249. Limited production quantities are expected to be available by 
the end of the Ist quarter of 1980, with full production by late 1980. No second source arrangements 
have been finalized. 


75 MEGABYTE WINCHESTER DRIVE RUMORED: At least 6 companies exhibited 8-inch 
Winchester-type drives at the recent NCC show. АП of the drives could fit into the same space as an 
8-inch floppy disk drive, and provided from 10 to 45 M bytes of storage. At least 8 companies will be 
delivering these drives by the end of the year, and a 75 M byte version is expected next year. The 
drive should sell for under $2000 in quantity. 


PERSONAL COMPUTER MANUFACTURERS RANK WITH COMMERCIAL DATA PROCESSORS: 
Datamation magazine, in their most recent annual report of the top 50 US companies in the data 
processor industry, disclosed some interesting facts about changes in the computer industry. For the 
Ізі time a personal computer manufacturer, Tandy, ranked among the top 50 in computer equipment 
sales, and Commodore ranked second among fastest growing companies. Commodore had а 190% 
increase in sales in 1 year, to $75M. Tandy(ranked 43rd)reported computer sales of $105M and total 
company sales of $1,152M resulting in a net income of $76M. The company reported a sales gain of 
only 11.6% (which is about equal to the rate of inflation, and hence could be considered 0 sales 
growth). If Commodore continues to grow at its past year's pace, it too will soon rank among the top 
50. It was reported that 63% of Tandy's computer revenues were from TRS-80 sales, 26% from 
peripherals, 1096 from services and 196 from supplies. 

Each data processing company in the top 50 reported sales increases, and most were 2096 or 
better. For example, IBM's sales rose almost 28%, while Digital Equipment Corporation's sales rose 
nearly 3696. In fact, none of the traditional maxi or mini makers appear to have been affected by 
personal computers, despite the predictions that were made 2 and 3 years ago. 


MAIL: I receive a large number of letters each month, as a result oí this column. If you write to me 
and wish a response, please include a stamped self-addressed envelope. 


Sol Libes 

АССАМ] 

1776 Raritan Rd 
Scotch Plains М) 07076 
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Inexpensive Optical 
Paper-Tape Reader 


1 microprocessor + 8K BASIC tape 
+4K Startrek tape +45 min - RUN 


This was the terrible equation I had 
to contend with every time I wanted 
to play my favorite game program. It 
would take me 30 minutes to load the 
8 K BASIC paper tape. But not any 
more! 

The solution is a 400 character per 
second paper-tape reader that can in- 
terface to any 8-bit input port of 
almost any microprocessor. lt uses 
only 2 integrated circuits and costs 
approximately $15. 

І had always wanted something 
faster than my old reliable Teletype, 
but I never seemed to have the $40 to 
$100 that was needed to buy one of 
the many available kits. I also 
wondered why most of these kits re- 
quired so many integrated circuits to 
accomplish the simple task of latching 
8 bits of data. There are 7 bits 
(sometimes 8 bits) of parallel paper- 
tape data spaced at regular intervals, 
and a sprocket hole for strobing, in- 
cluded at no extra cost. Why not 
design a self-strobing, 8-bit data latch 
using an inexpensive large scale in- 
tegration (LSI) transistor-transistor 
logic (TTL) integrated circuit, the 
INTEL 82127 

The Intel 8212 provides 8 bits of in- 
put, 8 bits of output, strobe, clear, 
and several device enable lines for 
about $5. All I needed to do was to 
optically sense the punched paper- 
tape holes and strobe them into the 
latch at every sprocket hole. 
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Brian A Harron 
67-3691 Albion Rd 
Ottawa, Ontario 
CANADA КІТ 1P2 


Although there are several ready- 
made, 8-level, paper-tape-reader 
photodiode assemblies available, I 
decided to construct my own reader 
assembly using individual photo- 
transistors that I already possessed, 
the Motorola type MRD150, which 
are available at most wholesalers for 


Photo 1: View of the paper-tape reader 
showing the light source and the light- 
detecting phototransistors. The spring 
and clamp device keeps the paper tape in 
place. 


approximately $1 each. Their 
miniature size is ideally suited to 0.1 
inch (0.25 cm) spacing. 

Using epoxy, I glued 9 of the 
phototransistors into a 0.5 by 1 inch 
(1.27 by 2.54 cm) piece of 0.100 inch 
(.025 cm) perforated board The 
photocell placed between positions 3 
and 4 (as shown in figure 1) is 
physically reversed so that the active 
surface element of the cell is not in 
line with the other 8 cells. This out- 
of-line detector provides a physical 
delay of the sprocket-hole signal 
which will be signal-conditioned 
later. 

This cell begins to detect light 
through the sprocket hole only after 
all other data holes are fully centered 
over their respective detectors. The 
strobe pulse is now positioned close 
to the center of the pulse from the 
data holes, as shown in the wave- 
forms of figure 2. 

In order to make the strobe pulse as 
insensitive as possible to the variation 
in tape speed caused by moving the 
tape by hand, the sprocket-hole 
detector is amplified by transistor Q1 
and is threshold-detected by IC1a, a 
7414 hex Schmitt trigger TTL gate 
(see figure 3, p. 121). The output of 
ICla is then differentiated and level- 
shifted by the capacitor and resistor 
combination C1, R1, and R2 such 
that the output of ІСІБ is fast and 
clean even for very slow dark-to-light 
transitions through the sprocket hole. 

The additional gate sections ІСІс 
and IC1d provide buffered outputs of 
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the signals STROBE and STROBE, 
which will be used as sense input lines 
to the 8-bit interface port. 

The last 2 sections of the Schmitt 
trigger are configured as a delayed 
power-up signal that holds the 
CLEAR input pin of the latch at 


09 


STROBE 


i 


ground until the power 
voltage has stabilized, 

The DS1 and MD pins of the 8212 
are grounded and the 052 pin is pin- 
ned to the supply voltage, thus plac- 
ing the 8212 into the strobed latch 
mode of operation. In this way the 8 


204 


supply 


DIRECTION OF PULL 


Figure 1: Phototransistors in the paper-tape reader. Note the placement of cell between 
bits 3 and 4. The active element is reversed in orientation. 


DATA PULSE 


STROBE PULSE 


STROBE PULSE 
&FTER CONDITIONING 


Figure 2: The strobe pulse is centered іп the active signal from the data holes. 


ИР: ІМ portë 
RAL 
JNC UP 
DOWN: ІМ port 4 
RAL 
JC DOWN 
HEAD: ІМ port# 
RETURN 


Listing 1: Simple 8080 assembly language program for inputting the data from the 


paper-tape reader. 
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; READ INPUT PORT 

; SHIFT 1 BIT LEFT 

; JUMP TO UP IF CARRY ВІТ NOT SET 
; READ INPUT PORT AGAIN 

; SHIFT 1 BIT LEFT 

; JUMP TO DOWN IF CARRY BIT SET 
; READ INPUT PORT DATA BYTE 

; WITH 7 BITS OF DATA ІМ REG А 


bits of data available to the input pins 
DI-0 thru DI-7 are latched through to 
the output pins DO-0 thru DO-7 Бу 
each positive pulse at the STROBE 
pin. 

Since most paper-tape programs 
used with today's microprocessors 
use only 7 bits of the 8-bit ASCII code 
(bit 8 being vertical parity), it is con- 
venient to use this 8th bit as the 
strobe sense line. When connecting 
the output pins of the latch to the pro- 
cessor input port, simply select strobe 
signal STROBE or STROBE and con- 
nect it to the pin corresponding to bit 
8. 

The software required to read in 
such data is shown in listing 1, where 
bit 8 is the STROBE sense line. When 
bit 8 goes through a low to high to 
low cycle, the data at the input port is 
valid. 

If 8 bits of tape data are required, it 
is necessary to connect the strobe 
sense line to either another input port 
pin or to some other monitor line, 
such as an interrupt or serial input 
line, which can be tested under soft- 
ware control. 

Mechanically, I used a piece of 
0.100 inch (0.025 cm) aluminum sheet 
bent into a U-shape, with an inside, 
bottom width dimension of 1 inch 
(2.54 cm). I used a small piece of clear 
Plexiglas as a hold-down device for 
the tape as it passed over the reader 
photocells. Further improvements 
can be added, such as a motor- 
driven, pinch-roller pull-through, but 
I have had no problems when pulling 
the tape through by hand. Аз а mat- 
ter of fact, I can stop pulling at any 
time, since the strobe pulse is speed 
insensitive. I plan to eventually add a 
hand crank and a take-up reel to 
avoid the great piles of tape that end 
up on the floor after loading some of 
my larger programs. 

To generate the required illumina- 
tion, I used an automotive lamp (type 
211) mounted 3 inches (7.5 cm) above 
the photocells. Running the lamp on 
5 V provides a good, uniform source 
of light, although it draws about 1 À 
of current. 

This entire project took only 3 
evenings to design and construct, and 
the $15 price tag was a bonus. If you 
are still limited to 10 characters per 
second with your Teletype reader, 
you should seriously consider this 
high-speed paper-tape reader. Ш 
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Figure 3: Schematic diagram of the paper-tape reader, which is capable of 400 characters per second. 
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Microcomputer-Based Design 


Book Reviews 


Microcomputer-Based Design by 
John B Peatman is a combination text 


by John B Peatman and reference book aimed at 
McGraw-Hill Book Co, engineers who wish to learn how to 
New York 1977 design systems using microprocessors. 
540 pages hardcover It is written not in a dull, dry tone, 
$26.95 but rather in a light style. The 
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minimum required background for 
this text is a rudimentary knowledge 
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of logic (ie: transistor-transistor logic 
gates and flip-flops) and the basic 
concepts of computer programming. 
The book develops hardware and 
software design skills upward from 
that point to a practical and useful 
level. A key feature of this book is the 
logical, lucid presentation of 
arguments present in the many 
illustrated design decisions. 

Microcomputer-Based Design is 
divided into 7 chapters and 6 appen- 
dices. The chapters are fairly com- 
plete, in-depth entities and each con- 
tains a set of practical design pro- 
blems and additional references. The 
references may be difficult to find for 
readers without access to an engineer- 
ing library since many of the 
references are articles in engineering 
journals or manufacturers’ applica- 
tion notes. 

Chapter 1 is an overview of 
microcomputer applications focusing 
primarily on the distribution of “in- 
telligence” to instruments and tools. 

Chapter 2, “Microcomputer 
Registers and Data Manipulation,” 
includes a brief discussion of number- 
ing systems and the various, com- 
monly encountered modes of address- 
ing. This is followed by a good 
presentation of machine language in- 
structions, assembly language, and 
assembly language programming 
techniques. 

Chapter 3 considers computer 
hardware organization. Several dif- 
ferent philosophies of commercially 
available microprocessor families are 
described. The characteristics of 
various logic families are considered 
with an eye towards interconnection 
compatibility. Bus structures and 
their electronic implementation are 
described in some detail. Flags, inter- 
rupts, direct memory acess control 
and programmable timers are also 
described with examples. 

Chapter 4 reviews the various 
characteristics of memory com- 
ponents and systems. Included are 
sections on the implementation of 
main power failure battery backup 
systems and floppy disks. 

Chapter 5 examines peripherals. 
There are sections on input/output 
control and handshaking, timing and 
buffering. There are also discussions 
of specific common microcomputer 
peripherals: keyboards, photo- 
transducers, circuit testers, analog-to- 
digital and digital-to-analog con- 
verters, pressure transducers, optical 
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displays, relay drivers, syn- 
chromotors and printers. Finally, 
there are sections on universal asyn- 
chronous receiver-transmitters 
(UARTs), line drivers, the HPIB-IEEE 
488 bus and self-test hardware. 

Chapter 6 describes the various op- 
tions that exist in hardware and soft- 
ware development packages from 
prototyping boards to disk-based 
operating systems. There is also a 
brief discussion of high-level 
languages for microcomputers. 

Chapter 7 describes in detail the 
algorithms for solutions to several 
common microcomputer software 
problems. Algorithms are described 
to read and to parse a functional 
keyboard input, self-test routines and 
number system conversion and 
manipulations. Real-time program- 
ming constraints are also considered. 

The set of appendices describes the 
characteristics of specific microcom- 
puters. Each appendix covers the ar- 
chitecture and organization of a par- 
ticular processor integrated circuit. 
The rest of the integrated circuit set 
(memory, input/output, etc) is also 
briefly covered. Appendices are in- 
cluded on the 4004, F8, 8080, 6800, 
COSMAC, and PPS-8 processors, It 
is refreshing to see that these appen- 
dices are more than just a reprinting 
of the manufacturer's specification 
sheets, 

On the negative side, there is a 
disturbing absence of discussion of 
any of the high-performance in- 
tegrated circuits that were certainly 
available when this book was 
written. There is also inadequate 
treatment given to bit-slice and 
microprogramming techniques. Soft- 
ware development by emulation is 
also omitted. The balance is, 
however, overwhelmingly positive. 
This is a text which starts off quietly, 
never grows dull, and yet contains a 
great deal of substance. There are sec- 
tions on using esoteric devices like 
first in, first out stacks (FIFOs) that I 
have previously never seen in a 
design text. 

It is a welcome development. I 
recommend this book to advanced 
experimenters, undergraduate 
engineering students and practicing 
engineers. Ш 


Ira Rampil 

2217 Cypress Way 
Apt 15 

Madison WI 53717 


Now! A step-by-step approach to 
making your Z 80 work for you! 
This book features VO and addres- 
sing techniques, Z BO instruction 
set and more! Exercises check your 
progress at each step. 
odnay Zaks 
Ref. C280, 460 pp ...... 
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PROGRAM 


Also available in this series: 
Programming the 6502. -$11.95 
6502 Applications Book. $12.95 
6502 Games Book...... $12.95 
ASK FOR COMPLETE CATALOG 


‚ЧС THE 


2.80 


RODNAY ZAK 


TO ORDER: 

By Phone: (415) 848.8233. Visa, МС. American 
Express 

By Mall: indicate quantity desired. Include 
payment 

Shipping: Add $1.50 per book (UPS) or 75€ 
(4th class - allow 4 weeks delivery) 

Tax: іп California, add tax 


SYBEX, INC. 

Dept. 

2020 Milvia Street, 
Berkeley, California 94704 


BYTE September 1979 125 


126 


W VECTOR 
PACKAGING SYSTEMS 
SAVE TIME & MONEY! 


New ANYDIP 
B804, $21.95 


8802-1, $21.95 


S-100 CARDS 
Five models available. Universal tinned buses, pads or 
plain. 0.042 inch diameter holes on 0.1 inch grid for ` 
mounting anything anywhere. For interface, memory, 
breadboarding. 


R681-2 RECEPTACLE FITS 8803 MOTHERBOARD 
Model R681-1 has 0,062 inch long 0,025 inch square tails. 


VECTOR R681-2 


ELITIS URAD 


TEFZEL* Insulation Wire Wrapping Tools: 


U.S. & 
foreign patents _ 


Ө Up to АХ faster. 
@ Heavy insulation. 
à; Р184-4Т with NiCad 
| “МАМ batteries, recharger, 100° 
daisy-chain wraps of wire: $105.00. 
P184 with 100 feet of wire, $30.00. 


BEAUTIFUL VP2 ENCLOSURE —supplied completely 
assembled for packaging. 

S-100 based systems. Clear 
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finished slide-off sides, top, 

and perforated bottom cover; 
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connector /Motherboard 

maounting struts, card 

guides (plastic guides 

supplied uninstalled). 

VP2, $159.00. VP1, 
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to front, $163.00. ВР17-9 accessory back panel, $10.95. 


Low-noise model 8803 S-100 Motherboard not shown. 
Eteven positions ready for connectors. Glass epoxy, 
solder masked etched circuitry for passive and active 
termination, twelve tantalum capacitors and 
instructions. $29.50. 


been ite Prices subject to change without notice. 


Send for complete data. Packaging systems for other 

card sizes and systems, rack mounting are available 

VECTOR ELECTRONIC COMPANY, INC. 
12460 Gladstone Avenue, Sylmar, СА 91342 


telephone (213) 365-9661; IWX (910) 496-1539 
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Programming Quickies 


Day of Week and 
Elapsed Time Programs 


W B Agocs, Dept of Physical Sciences 
Kutztown State College, Kutztown РА 19530 


The day of the week, the number of elapsed days of a 
year, and the number of days between 2 dates are infor- 
mation that is required frequently in various types of 
analyses. 

The procedure to determine the day of the week uses 
Zeller's congruence: 


= {[2.6m-0.2] + K + Y + H ~ B -2C) MOD 7 


The term m is the month number minus 2. If the month 
is January or February, m is 11 or 12 of the previous year. 
K is the day of the month; C is the century, and Y is the 
year of the century. The value of the square brackets is 
defined as the integer part of the result of evaluating the 
interior expression. 


Day of Week From Date 

The program is so written that corrections to month 11 
or 12 of the previous year are made automatically if the 
month is January (1), or February (2). The program is 
shown in listing 1. Century selection could have been in- 
corporated, but the program is designed for the 20th cen- 
tury, Once the number of the day of the week is obtained 
(with Sunday being day 1), the date and the day are 
printed. 


Matrix Elapsed Time Determination 

The use of a 12 by 31 matrix seems to be the most 
logical method for determining the elapsed days of a 
year, the remaining days in a year, and the day interval 
between 2 dates. 

The program for such a determination is shown in 
listing 2. The MAT A - CON statement in line 50 sets 
each element of the matrix equal to 1. The subroutine in 
statements 440 thru 540 enters Os into the matrix elements 
which correspond to the months with less than 31 days, 
and then fills the matrix elements with the date's 
numerical location in the year. Thus on return from the 
subroutine, the days elapsed may be printed between 
statements 180 and 190, or between statements 400 and 
410 if desired. Leap year corrections are made at lines 270 
and 440. 

Finally, if the interval between the 2 dates is less than 
or greater than a year (as determined by statement 100), 
the correct year increment is made in statements 230 and 
280. 

The total time interval is determined in statement 180 
or 410, and the result printed at statement 190. 

Text continued on page 129 


Bob admits һе thought his computer 
had reached the limit of its capabilities. 
Then he discovered the BASIC Compiler 
from Microsoft. 

"It's incredibly fast; he boasts. "Nothing 
was as fast as my Microsoft BASIC inter- 
preter —yet this new compiler is actually 
3-10 times faster. 

“And that's not all? he beamed. “Му 
compiler has the same language features as 
Microsoft 5.0 BASIC and runs in my 32K 
CP/M system?’ 

Bob says, “When Microsoft comes out 
with a new product, I know it’s got to be 
good. And this BASIC Compiler is the 
wizard I’ve been waiting for. 

“At last, I can generate relocatable 
machine language modules from my 
Microsoft BASIC programs—machine 
code that’s highly optimized. And because 
the Microsoft macro assembler and loader 
come with the BASIC Compiler, BASIC 
programs are easily linked to assembly 
language subroutines or Microsoft 


FORTRAN and COBOL programs. 
Just like the pros; smiled Bob. 

"What's more, the compiler generates 
a fully symbolic listing of the machine 
language that's generated —a great way for 
me to learn assembly code on my own? 

Bob believes in giving credit where credit 
is due. “Microsoft turned my BASIC com- 
puter into a genuis for $395, but I was 
smart enough to recognize a good thing 
immediately? 

If you want to get the most out of your 
computer and your BASIC programs, ask for 
more information on the Microsoft BASIC 
Compiler. We know you'll compliment your- 
self on a very smart move. 


le ae A 
Р d ІІ" "ЕЕ 
| А a E. , j) 
2 | iz. ! 


10800 N.E. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 


We set the standard. 
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BISYNC - 80/3780 


BRINGS IBM BINARY SYNCHRONOUS 
COMMUNICATIONS CAPABILITY TO THE 


8080, 8085, AND 280 MICROCOMPUTER 
APPLICATIONS: 


· DISTRIBUTED DATA PROCESSING 
: REMOTE JOB ENTRY (RJE) 

* CICS ACCESS 

· BATCH DATA TRANSMISSION 


IBM S/360 CPU 
IBM S/370 CPU 
IBM 30xx CPU 


IBM 2770, 
2780, or 3780 
Terminals 


Synchronous | 
Modem 


Word 
Processing, 
Point of Sale 
Equipment 


STANDARD FEATURES: 


* FULL FUNCTION IBM 3780 EMULATION 

' 1200-9600 bps POINT-TO-POINT OR SWITCHED LINE 

: EBCDIC TRANSMISSION CODE WITH AUTOMATIC 
TRANSLATION TO AND FROM ASCII 

: SEND AND RECEIVE STANDARD DISK FILES 

: RUNS WITH CP/Mt™ OPERATING SYSTEM 

“ AVAILABLE FOR 5-100 AND TRS-80 SYSTEMS 

: USE WITH MOST 8251-BASED 1/0 BOARDS 

: REQUIRES NO INTERRUPTS 


“ Other 
Microcomputers 

With 
BISYNC-80/378C 


This professionally written and documented software can integrate your microcomputer into the 
world of large scale data processing on IBM compatible equipment. You can have the distributed 
processing power of your microcomputer plus IBM terminal capability! 


Price $295, includes documentation and software on CP/M diskette. Optional RJE Console 
Support software - $95. Optional Printer Driver software - allows receiving data directly to 
printer instead of diskette - $95. Synchronous 1/О board and all required cables - $345 for S-100; 
$545 for TRS-80. Documentation - $15. Complete system packages available. 


M М;сло- L Janc. 


104 Morris Avenue - Р.О. Box 335 Friendsville, MD 21531. (301)746-5888 
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Text continued from page 126: 

The matrix procedure, with correction for appropriate 
holidays, can be used in conjunction with stock market 
studies when knowledge of the market day interval is 
desired, or when determining if a particular date is a 
market trading day. 


Listing 1: BASIC program for determining the day of the week 
from the date using Zellers congruence. 


0010 PRINT "ZELLER'S CONGRUENCE-DAY OF WEEK 
FROM DATE." 

0020 PRINT "WHAT IS THE DATE-MONTH, DAY, YEAR?" 

0030 INPUT M.D, 

0035 LET Y1-2 Y 

0037 LET MI - M 

0040 IF (M = 1) OR (M = 2) THEN 60 

0050 GOTO 105 

0060 IF M=1 THEN 90 

0070 LET М = 12 

0080 GOTO 100 

0090 LET M 11 

0100 LET Y=Y-1 

0102 GOTO 110 

0105 LET M=M-2 

0110 LET 01 = INT(2.6« M-.2) + D + (Y-1900) + INT(Y-1900)/4) 

0115 LET 01 = 01+ ІМТ(19/4)-2.19 

0120 LET 01 = 01-1№Т(01/7).7 + 1 

0125 PRINT "D1 = "";01 

0130 ON D1 GOTO 140, 150, 160, 170, 180, 190, 200 

0140 LET A1$ = “SUNDAY” 

0145 GOTO 210 

0150 LET A1$ = "MONDAY" 

0155 GOTO 210 

0160 LET A1$ = "TUESDAY" 

0165 GOTO 210 

0170 LET A1$ = "WEDNESDAY" 

0175 GOTO 210 

0180 LET A1$ = "THURSDAY" 

0185 GOTO 210 

0190 LET A1$ = "FRIDAY" 

0195 GOTO 210 

0200 LET A1$ = "SATURDAY" 

0210 PRINT "FOR "М1; D; 7 ҮЗ IT IS A18 

0220 PRINT 

0230 END 


Listing 2: BASIC program for using a matrix to determine the 
elapsed time between 2 dates. 


0010 PRINT "MATRIX DETERMINATION OF DAYS BETWEEN 

0020 PRINT "PROGRAMMED APRIL 15, 1979:W. В. 
AGOCS." 

0030 DIM A(12,31) 

0040 DCL S(A() 

0050 MAT A = CON 

0060 PRINT "WHAT IS THE FIRST MONTH, DATE, YEAR?; 
EXPRESS NUMERICALLY AS 11, 15, 1978." 

0070 INPUT M1, D1, Y1 

0080 PRINT "WHAT IS THE NEXT MONTH, DATE, YEAR?" 

0090 INPUT M2, D2, Y2 

0100 IF Y2-Y1 20 THEN 120 

0110 GOTO 220 

0120 IF Y 1/4-INT(Y 1/4) = 0 THEN 150 

0130 GOSUB 450 

0140 GOTO 160 

0150 GOSUB 440 

0160 LET S1 = A(M1, D1) 

0170 LET 52 = A(M2, 02) 

0180 ГЕТ 53 = 52-51 

0190 PRINT “INTERVAL BETWEEN "М1" 01; 7; Y; 

0195 PRINT АМО ";M2; 7 ;D2; 7 Y2;" IS 7": 

0200 PRINT 63;” DAYS." 

0210 GOTO 580 

0220 LET S- 0 

0230 FOR 1=Ү1 + 1 TO Y2-1 STEP 1 

0240 IF I/4-INT(I/4) = 0 THEN 270 

0250 LET S=S+365 

0260 GOTO 280 


0270 LET S=S+ 366 

0280 NEXT І 

0290 IF Y314-|INT(Y 1/4) = O THEN 320 

0300 GOSUB 450 

0310 СОТО 350 

0320 GOSUB 440 

0330 LET 51 = 366-A(M1,D1) 

0340 GOTO 360 

0350 LET $1 = 365-A(M1,D1) 

0360 IF Y2/4-INT(Y2/4) = 0 THEN 390 

0370 GOSUB 450 

0380 GOTO 400 

0390 GOSUB 440 

0400 LET S2 = A(M2.D2) 

0410 LET 53-5-551--52 

0420 GOTO 190 

0430 REM SUB-ROUTINE 

0440 LET A(2,29) 2 0 

0450 LET A(2,30) = A(2,31) = A(4,31) = A(6,31) = A(9,31) 
= А(11, 31) =0 

0460 (ЕТМ-0 

0470 FOR 1= 1 TO 12 STEP 1 

0480 FOR J=1 TO 31 STEP 1 

0490 IF A(l,J) = 1 THEN 510 

0500 GOTO 530 

0510 LET N=N+1 

0520 LET A(I,J)=N 

0530 NEXT J 

0540 NEXT | 

0550 RETURN 

0560 PRINT 

0570 PRINT 

0580 PRINT “ТНЕ END." 

0590 END m 


A Text Loader 
Routine 


Howard Berenbon 
2681 Peterboro 
W Bloomfield MI 48033 


Here is a useful program for the Motorola 6800 
microcomputer. This subroutine allows the loading of 
ASCII text into the desired memory location directly 
from your terminal. lt uses the Motorola MIKBUG 
monitor for character input and output. The subroutine 
may be entered beginning at hexadecimal address A060. 
To exit the program simply type a %. 


Hexadecimal Hexadecimal 
Address Code Мпетопіс Comments 
A060 86 ЗЕ LDAA #$ ЗЕ Load А with ? 
A062 BD EO 75 JSR CHAROUT Output? 
A065 86 20 LDAA #5 20 Load А with a space 
A067 BD EO 75 JSR CHAROUT Output space 
AOGA CE _ 2 LDX #$ _ _ Load index register with 
desired address 
А060 BD EO 78 JSR CHARIN Input character 
&LOOP 
A070 A7 00 STAA $ 00:X Store А indexed 
A072 08 INX Increment index register 
A073 81 25 CMPA %% 25 Compare A with 96 
A075 26 F6 BNE &LOOP Get another character 
А077 7E EQE3 JMP MIKBUG Return to MIKBUG m 
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A Model of the Brain 
for Robot Control 


Part 4: Mechanisms of Choice 


The essence of a hierarchy is that 
control is top-down. The ultimate 
choices are made at the top, and the 
goals selected at this level are decom- 
posed into action as they filter down 


The ideas presented in this article repre- 
sent the views of the author and not those 
of the Department of Commerce or the 
National Bureau of Standards. 


James Albus 
Project Manager 
National Bureau of Standards 
United States Dept of Commerce 
Washington DC 20234 


through the various levels of the 
hierarchy. For the purposes of our 
discussion, we will define the highest 
level H function in the behavior- 
generating hierarchy of the human 
brain as the will. 

For centuries philosophers and 
theologians have debated the nature 
of the will, particularly the question 
of whether humans have "free" will 


whether all choice is merely a reflex- 
ive or predestined response to the en- 
vironment. We shall not presume to 
deal with this question here, other 
than to suggest what types of inputs 
are available to this highest level goal 
selection module. 

By definition much of the input to 
the highest level behavior-generating 
module must come from the highest 


(ie: the freedom to choose goals) or level sensory-processing module. 
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Figure 1: Ап action (such as a person talking to a flower) may he recognized as either familiar or unfamiliar. If an action is noted as 
familiar, then it can be considered unnoteworthy and will be ignored. If the action is considered deviant, further processing will take 


place to determine reactions to the action. 
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This is the level at which the overall 
result of the entire sensory processing 
operation is evaluated as being good 
or bad, rewarding or punishing, satis- 
fying or frustrating. In humans, this 
function is performed by what are 
commonly called the emotions. It has 
long been recognized that emotions 
play a crucial role in the selection of 


About the Author 

Dr James 5 Albus worked for NASA from 
1957 to 1972 designing optical and electronic 
subsystems for over 15 spacecraft, and for one 
year managed the NASA Artificial Intelligence 
Program. Since 1973 he has been with the 
National Bureau of Standards where he has 
received several awards for his work in 
advanced computer control systems for in- 
dustrial robots. He has written a survey article 
on robot systents for Scientific American 
(February 1976) and his Cerebellar Model 
Arithmetic Computer won the Industrial 
Research Magazine IR-100 Award as one of the 
100 most significant new products of 1975. He 
is also the author of People’s Capitalism: The 
Economics of the Robot Revolution which is 
published by New World Books, 4515 Saul Rd, 
Kensington MD 20795. 


behavior. We tend to practice that 
which makes us feel comfortable and 
avoid what we dislike. Our behavior- 
generating hierarchy normally seeks 
to prolong, intensify, or repeat those 
behaviors which give us pleasure or 
make us feel happy or contented. We 
normally seek to terminate, diminish, 
or avoid those behavior patterns 
which cause us pain, or arouse fear or 
disgust. 

In the past 25 years it has become 
known that the emotions are 
generated in localized areas, or com- 
puting centers, in the brain. For ex- 
ample, the posterior hypothalamus 
produces fear, the amygdala gen- 
erates anger and rage, the insula com- 
putes feelings of contentment, and the 
septal regions produce joy and ela- 
tion. The perifornical nucleus of the 
hypothalamus produces punishing 
pain, the septum pleasure, the 
anterior hypothalamus sexual 
arousal, and the pituitary computes 
the body's response to danger and 
stress, These emotional centers, along 


The RCA VP-601 keyboard has a 58 key typewriter format for 
alphanumeric entry. The VP-611 ($15 additional") offers the same type- 
writer format plus an additional 16 key calculator type keypad. 

Both keyboards feature modern flexible membrane key switches with 
contact life rated at greater than 5 million operations, plus two key 


rollover circuitry. 


A finger positioning overlay combined with light positive activation key 
pressure gives good operator "feel", and an on-board tone generator 


gives aural key press feedback. 


The unitized keyboard surface is spillproof and dustproof. This plus 
the high noise immunity of CMOS circuitry makes the VP-601 and VP-611 
particularly suited for use in hostile environments. 

The keyboards operate from a single 5 volt, DC power supply, and 
the buffered output is TTL compatible. For more information contact 


RCA VIP Marketing, New Holland Avenue, 
Lancaster, PA. Telephone (717) 291-5848. 


"Optional user price. Dealer and OEM prices available. 
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with many others, make up a com- 
plex of about 53 regions linked 
together by 35 major nerve bundles. 
This entire network is called the lim- 
bic system. Additional functions per- 
formed in the limbic system are the 
regulation of hunger and thirst per- 
formed by the medial and lateral 
hypothalamus, the control of body 
rhythms such as sleep-awake cycles 
performed by the pineal gland, and 
the production of signals which con- 
solidate (іе: make permanent) the 
storage of sensory experiences іп 
memory performed by the hippo- 
campus, This last function allows the 
brain to be selective in its use of 
memory by facilitating the permanent 
storage of sensory experiences to 
which the emotional evaluators 
attach particular significance (eg: 
close brushes with death, punishing 
experiences, etc). 

Input to the limbic system emo- 
tional centers consists of highly pro- 
cessed sensory-data such as the names 
of recognized objects, events, rela- 
tionships, and situations, such as the 
recognition of success in goal achieve- 
ment, the perception of praise or 
hostility, or the recognition of 
gestures of dominance or submission 
transmitted by social peers. These in- 
puts are accompanied by such modi- 
fier variables as confidence factors 
derived from the degree of correlation 
between predicted and observed sen- 
sory input. 

Sensory processing at the level of 
the emotions is heavily influenced by 
contextual information derived from 
internal models and expectations at 
many different levels in the proces- 
sing hierarchy. If a painful stimulus is 
perceived as being associated with a 
nonfear producing source, we may 
attack the pain causing agent. If, 
however, the perceived source of pain 
also induces fear, we may flee, 

Similarly if an observed event such 
as a person talking to a flower is per- 
ceived as deviant, then this input to 
the emotions, along with other 
recognized qualifier variables such as 
the person is a) eccentric, b) retarded, 
ог с) dangerously psychotic, will 
cause the emotions to output a) 
amusement, b) pity, or с) fear, 
respectively. Amusement input to the 
behavioral goal selecting module may 
lead to laughter, poking fun, or 
ridicule. Pity input to the will may 
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evoke a behavioral pattern of sym- 
pathy. Fear may evoke an attempt to 
secure medical or psychiatric treat- 
ment, or incarceration, 

If, however, a person talking to a 
flower is recognized as perfectly nor- 
mal, then the emotions will give no 
indication that the event is particu- 
larly worthy of attention, or that 
there exists any need to deviate from 
whatever behavior is presently being 
executed. These relationships are 
described graphically and symboli- 
cally in figure 1. 

In this model the standards of nor- 
malcy and deviance are clearly in the 
eye of the beholder, or at least in the 
expectations and beliefs stored in the 
processing-generating hierarchy. In 
many ways the emotional evaluators 
are even more dependent on internal 
beliefs than externally observed facts, 
This is particularly true in the case 
where a person's belief structure dis- 
counts the reliability or moral worth 
of the physical senses, as is 
characteristic of philosophical con- 
structs derived from gnosticism or 
asceticism. 

Thus the emotions, just as any 
other sensory processing module in 
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the brain, simply compute a G func- 
tion on the D vector that they input 
to produce the Q vector that they 
output. In simple creatures the emo- 
tional output vector may be restricted 
to a few components such as good- 
bad, pleasure-pain, etc. In higher 
forms the emotional output is a 
highly multidimensional vector with 
many faceted components such as 
love, hate, jealousy, guilt, pride, 
disgust, etc. Part of this Q output 
may simply produce feelings (ie: joy, 
sadness, excitement, fear, etc). 
However, most of the Q output 
directly or indirectly provides F input 
to the highest level H function, the 
will. 

Output from the emotional centers 
is known to be of two types: one con- 
sists of signals on nerve fibers; the 
other consists of hormones and 
chemical transmitters which convey 
their messages (Q vector values) via 
fluid transport mechanisms. 

What the G and H functions of the 
emotions and will are, and where 
they come from is a matter of hot 
dispute. One recent theory proposed 
by sociobiology is that they are gene- 
tically determined, derived from in- 


formation stored in the DNA 
molecule, as the result of millions of 
years of natural selection. This theory 
argues that innate behavior-selecting 
mechanisms have evolved so as to 
maximize the Darwinian fitness (the 
expected number of surviving off- 
spring) of their possessors. 

The incidence of behavior in many 
different species from insects to birds 
to mammals corresponds closely to 
mathematical predictions derived 
from genetics and game-theory 
analyses of strategies for maximizing 
the probability of gene propagation. 
Even cooperative or altruistic 
behavior such as that of the worker 
bee, and ritualized behavior in animal 
contests and courtship, can in many 
cases be explained by genetic 
arguments. However, the evidence 
for this theory is much stronger for 
insects than for higher forms, and the 
opinion that human emotions are 
transmitted genetically is not widely 
held. 

À competing theory put forward 
by behaviorists is that in higher forms 
the evaluator functions of the emo- 
tion and the selector Functions of the 
will are mostly learned, perhaps even 
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imprinted, during the early years of 
development. Certainly many of the 
emotional evaluations and behavior 
selection rules in the human brain are 
culturally determined, derived from 
religious teachings defining good and 
evil, or from social conventions 
defining duty, fairness, etiquette, and 
legality. These Fundamental rules of 
opinion and behavior are instilled in 
the young by parents, educators, and 
religious and state authorities. They 
are reinforced throughout life by peer 
group pressure, as well as by church 
and civil sanctions. 

There are, of course, many persons 
who would disagree with both of 
these theories. Perhaps the most 
widespread opinion (which until 
recent years was virtually unchal- 
lenged) is that the human will and its 
emotional evaluator inputs are non- 
mechanistic in nature and therefore 
unknowable in some fundamental 
sense. Many would even claim that 
emotions and will are subject to, or 
controlled by, spiritual and super- 
natural forces. For example, the doc- 
trine of original sin states that the 
highest level behavior selecting 
mechanism, the human will, is 


basically defective because of the 
disobedience of Adam and Eve, and 
except for divine intervention is 
under the power of evil or satanic 
forces. The literature surrounding the 
age old controversy over free will 
versus predestination centers largely 
on the role of the Divinity (or the 
stars, or fates) in the determination of 
human behavior. Most cultures view 
the conscience (ie: the emotional 
evaluator for right and wrong or 
good and evil) as a divine gift or 
manifestation of the indwelling of the 
spirit of God. 

Clearly the emotions and will are a 
very basic (some would say prim- 
itive) and compelling part of our 
behavioral mechanism. Carl Sagan 
calls them the Dragons of Eden. 
Humans are often driven, sometimes 
beyond rational justification, to 
heroic feats of courage or physical 
endurance by the behavior rules of 
duty or the emotions of love, pride, 
guilt, jealousy, and hate. 

Whatever their origins, the G func- 
tions of our emotions and the H func- 
tions of the will can be modeled. 
They are rule based, and the rules 
are, For the most part, clearly defin- 


ed. Іп many cases these rules are even 
written down as systems of moral 
philosophy, ethics, or rules of social 
behavior such as Emily Post's Book of 
Etiquette. 

Nothing so complex need be 
modeled for the highest level G and H 
modules of a robot for many years. 
Nevertheless, every robot needs some 
sort of highest level evaluator and 
goal selector function in order to ex- 
hibit any sort of autonomous be- 
havior. Át what point in the spectrum 
of multidimensional sophistication 
we choose to dignify an evaluator 
function with the term emotion, or 
goal selection function with the term 
will, is not clear. What is clear is that 
simple approximations to the func- 
tions computed by the emotions and 
the will can be moduled by CMAC G 
and H functions operating on input 
vectors and computing output vec- 
tors. The degree of sophistication and 
complexity of the modeling is limited 
only by the ingenuity and resources 
of the modeler. 

The interdependency of the pro- 
cessing and generating hierarchies 
suggests at least 3 distinct modes of 
operation. 
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Acting—The Task Execution 
Mode 

In the task execution mode the 
motor-generating hierarchy is com- 
mitted to a goal, which it decomposes 
into subgoals, sub-subgoals, and 
finally into action primitives. In this 
mode the sensory-processing hier- 
archy is primarily engaged in pro- 
viding feedback; first to aid in se- 
lecting the goal, then to steer the goal 
decomposition process, and finally to 
direct the output drive signals to the 
muscles (or actuators) so as to follow 
a success trajectory. 

Consider a simple, everyday goal 
such as the fixing of a leaking faucet. 
First, the sensory processing system 
must recognize the fact that the faucet 
is leaking. This information is then 
evaluated by the emotions as some- 
thing that needs attention. This 
evaluation is passed on to the will, 
where the rules of what ought to be 
done and under what circumstances 
reside. If there are no higher priority 
items vying for the attention of the 
will, then the goal < fix faucet» may 
be selected. Once this occurs, the 
behavior generating hierarchy will be 
committed to decompose this goal 
into a sequence of actions. 

At each instant of time t, the 
sensory-processing module at each 
hierarchical level extracts feedback 
vectors Ff required by the H 
behavior-generating modules at each 
level for goal decomposition. At the 
instant ty when the goal is selected, 
the feedback F? at the various levels 
causes the selection of the initial 
subgoal decompositon P? This deter- 
mines the initial direction of the tra- 
jectories Т,, on their way toward the 
goal state. Аз the task proceeds, the 
recognition of subgoal completions 
and/or unanticipated obstacles trig- 
gers the selection of the proper se- 
quence of actions directed toward the 
goal achievement. 

The entire set of trajectories 
T»,describes the sequence of internal 
states of the brain which underlie and 
give rise to the observable phen- 
omena of purposive behavior. These 
are the deep structure of behavior. 
Only the output trajectory, the ter- 
minal or bottom level trajectory, is 
manifested as overt action. The ex- 
tent to which the trajectories Tp, аге 
independent of feedback is the extent 
to which behavior is preprogrammed. 
The extent to which the feedback 
pulls the T,, trajectories along predic- 


table paths to the goal state is the ex- 
tent to which behavior is adaptive. 
For some goals, such as hunting for 
prey or searching for breeding ter- 
ritory, the selection of the goal 
merely triggers migratory searching 
behavior which continues until feed- 
back indicates that the goal is near at 
hand. For such goals, behavior is in- 
definite and highly feedback depen- 
dent. For other goals, such as 
building a nest, making a tool, 
courting a mate, or defending a 
territory, behavior is more inner- 
directed, requiring only a few sensory 
cues for triggers. 

Іп either case, while in the acting 
mode the sensory data flowing in the 
sensory-processing hierarchy is 
highly dependent on (if not directly 
caused by) the action itself. If the 
action is speech, the sensory- 
processing hierarchy is analysing 
what is spoken, and provides feed- 
back for contro! of loudness, pitch, 
and modulation. If the action is 
physical motion, data from vision, 
proprioception, and touch sensors are 
all highly action dependent, and the 
sensory analysis is primarily directed 
toward servo control of the action 
itself. 

In the action mode, the М, 
associative memory modules provide 
context in the form of predicted data 
to the sensory-processing modules in 
order to distinguish between sensory 
data caused by motion of the sensors 
and that caused by motion of the en- 
vironment, What is predicted is 
whatever was stored on previous ex- 
periences when the same action was 
generated under similar circum- 
stances, This allows the sensory- 
processing hierarchy to anticipate the 
sensory input and to detect more 
sophisticated patterns in the sensory 
data than would otherwise be possi- 


ble. 


Observing-—The Sensory 
Analysis Mode 

А second mode of operation of the 
crosscoupled hierarchy is the analysis 
of sensory data from external sources 
not primarily caused by action of the 
behavior-generating hierarchy. For 
example, when listening to a concert, 
а speech, or a play, there is little ac- 
tion going on in the muscles and 
motor neurons. The lower levels of 
behavior-generating hierarchies are 
quiescent, or set to a constant value, 
or given a command to execute an 
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overlearned task which can be carried 
out without any assistance from the 
upper levels. 

The sensory-processing Һіегаг- 
chies, however, are very busy. They 
are filtering and predicting, recogniz- 
ing patterns and trajectories, locking 
on to rhythms and harmonious 
periodicities, and tracking targets of 
attention. Predictions generated by 
the M modules are clearly required 
for these types of analyses, whether 
or not the organism is engaged in 
physical activity. This suggests that 
the upper levels of the behavior- 
generating hierarchies (which are not 
currently required for generating 
behavior) might be used instead to 
generate hypotheses and subhypo- 
theses which in turn produce context 
and predictions to aid the sensory- 
processing hierarchy in the recogni- 
tion, analysis, and understanding of 
incoming sensory data. 

At each level hypotheses which 
generate T, predictions that match or 
track the Тє sensory data trajectories 
will be confirmed. If the hypothesized 
Т, trajectories are only close to the Тр 
observations, they can be pulled by 
error signal feedback Т, from the pro- 
cessing hierarchies. When a hypo- 
thesis is successful in generating 
predictions which match the sensory 
data stream, the loop at that level 
locks onto the sensory data. When 
lock-on is simultaneously achieved at 
many different levels, we can say that 
the processing-generating hierarchy 
"understands" the incoming data (ie: 
it can follow and predict it at many 
different levels). The depth of 
understanding depends upon how 
many levels lock onto the sensory 
data stream. The accuracy of 
understanding depends upon how 
precisely the hypotheses track and 
predict the incoming sensory data. 

It is easier to follow a trajectory 
than to reproduce it. When observing 
a procedure, the generating hierarchy 
merely needs to produce hypotheses 
which are in the right vicinity so that 
they can be synchronized with the 
sensory input. Uncertainties at 
branch points іп Тр, do not matter 
greatly because errors are quickly 
corrected by comparing Tx, with T;,. 

On the other hand, reproducing a 
procedure requires that the H func- 
tions be capable of generating Тр, tra- 
jectories which are quite precise over 
their entire length. They must not 
wander outside of the success 


envelope or miss any critical branch 
points. Needless to say, the latter is a 
much more exacting computational 
problem, and offers an explanation 
for why a student may be able to 
follow the reasoning of his professor's 
lecture, but is unable to pass an exam 
without additional drill and practice. 


Attention 

The directing or focusing of atten- 
tion is essentially a purposive action 
whose goal is to optimize the quality 
of the sensory data. The basic 
elements of attention are orienting 
(positioning the body and sensory 
organs so as to facilitate the gathering 
of data) and focusing (blocking out 
extraneous or peripheral information 
so that the sensory processing system 
can bring all of its capacities to bear 
on data that is relevant to the object 
of attention). The orienting element is 
simply a behavioral task or goal to 
acquire and track a target, The fo- 
cusing element is a filtering problem 
which can be solved by a hypothesis 
or goal decomposition which evokes 
the appropriate masks or filter func- 
tions from the К, modules so as to 
block out all but the relevant sensory 
input data. 

Thus, attending is a combination of 
observing and acting. It is primarily a 
sensory analysis mode activity, with 
a stong assist from the task execution 
mode. 


Imagining — The Free- 
Running Mode 

A third distinct mode of operation 
occurs when the upper levels of the 
processing-generating hierarchy are 
largely disconnected from both motor 
output and sensory input. In this 
mode high-level hypotheses T», may 
be generated, and predicted sensory 
data Ту, recalled. In the absence of 
sensory input from the external en- 
vironment, these recalled trajectories 
make up all of the information flow- 
ing in the sensory-processing hier- 
archy. The processing modules С, 
operate exclusively on the internally 
recalled R, trajectories producing 
To,experiences and Tr, feedback. The 
T+ trajectories act on the generating 
hierarchy so as to modify and steer 
the Ts, trajectories creating new 
hypotheses T,,. The system is free 
running, guided only by stored ex- 
periences M,, learned interpretations 
С, and practiced skills Н, for 


Huntsville, AL 
Phosniz, AZ 
Litt: Rock, AR 
Belmont, СА 
Dublin, СА 

El Cerrito, СА 
Hayward, СА 
Lawndale, СА 
Lor Allos, CA 
Lot Angeles, СА 
Pasadena, CA, 


Saceamente, СА 


Saddieback Walley, CA 


San Bernardino, CA 
San Diego, CA 

San Diego East, CA 
San Francesca, СА 
San Јоѕе, CA 

San Relaet, СА 
Sania Maria, CA 
Sania Aasa, СА 
Thousand Oaks, СА 
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Tustin, CA 
Walnut Creek, CA 


Colorado Springs, CO 


Denver, CO 

North Denver, CO 
Faufela, CT 
Hartford, CT 
Newark, DE 

Boca Raton, FL 
Coral Gables, FL 
Ет, Lauderdale, FL 
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Jackianvuie, FL 
Miami, FL 
Atlanta, GA 
Hosaluiu, Hi 


Arlington Heights, IL. 


Downers Grove, IL 
Mundelein, IL 
Niles, FE. 

Oak Lawn, IL 
Реотш, IL 
Indianapala, ІМ 


Overland Park, KS 
сорин, KY 
Bostan, MA 
Fiockville, МО 
Grand Hapids, MI 
Rochester, MI 
Sauthheld, MI 
Bloomington, MN 
Hopkins, MN 
Springfield, МО 
St. Lows, MO 


YOU'RE FIRST IN THREE... 
AND SO ARE WE. 


We are what our friends, you the ComputerLand 
customer, make us. 

You support growth. And ComputerLand 
expands. There are mora than 90 stores worldwide 
serving you. 

You're quality oriented. That's why your 
ComputerLand store has the widest selection af 
the finest camputer systems and software anywhere. 

You have high prafessianal standards. These 
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Omaha, NE 
Nashua, NH 
Cherry Hill, NJ 
Bergen County, NJ 
Morristown, NJ 
Buffalo, МҰ 
Ithaca, МҮ 

Nassau County, NY 
Charlotte, NC 
Cleveland East, OH 
Cleveland West, OH 


E 


2 experts who can analyze and fill needs at all levels. 


You settie for nothing less than complete 
solutions. That's what gives your store national 
recagnition for its products and service. 

In short, you give direction for growth. This is 
what has made your store #1, in just three short 
years. 


COME TO THE PARTY 


Starting September 17 at your iocal 
ComputerLand store, there'll be an anniversary 
special waiting for you. And an September 22, all 
day, we're hosting a gigantic birthday party ... to 
celebrate our shared success. 

Bring your family, your friends. And join in 
the fun. 

It's our way of saying thanks... 
today and tomorrow. 


Computerland’ 


14490 Carding Street Sobers CA S457 1 115 p таза 362 


. for yesterday, 


at ail participating stores. 


Cotumbus, ОН 
Oklahoma City, OK 
Portland, OR 
Harrisburg, PA 
Lehigh Valley, РА 
Pagli, РА 

Austin, TX 

байа TX 


South West Houston, TX 
Houston Bay Area, TX 


Salt Lake City, UT 


Tyson's Corners, МА 
Bellevue, WA 
Federal Way, WA 
Tacoma, WA 
Madisan, Wi 
Milwaukee, WI 
INTERNATIONAL 
Adelaide, Australia 
Brisbane, Australia 
Melbourne, Australia 
Perih, Australia 


Sydney, NSW Australia 
Brussels, Belgium 
Burlngian, Canada 
Calgary, Alberta Canady 
Тағалға, Canada 
Winnipeg, Canada 
Capennagen, Denmark 
Levallois, France 
Manila, Philippines 
Singapore 

Stockholm, Swiden 
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generating strings of hypotheses and 
decomposing goals and tasks. The 
upper levels of the crosscoupled 
hierarchy are, thus, imagining (ie: 
generating and analyzing what would 
be expected if certain hypothesized 
goals and tasks were to be carried 
out). 

Imagination is based on stored ex- 
periences and driven by hypothesized 
actions. It is constrained in large 
measure by the knowledge frames, 
world models, expected values, and 
belief structures (IF I do this, THEN 
such and so will happen) embedded in 
the upper levels of the cross-coupled 


processing-generating hierarchy. 

If we attempt to hypothesize some 
action X which lies outside of the 
neighborhood of generalization of 
prior experience, we get no recalled R, 
vectors from memory М,. In this case 
we say "we cannot imagine what X 
would be like." 

One of the functions of the free- 
running mode is to remember or 
recall past experiences by hypothesiz- 
ing the same goals as when the ex- 
perience was recorded. Thus, in our 
imagination we can reach back and 
relive experiences, recall events, and, 
hence, remember facts and relation- 


64KB MICROPROCESSOR 
MEMORIES 


e 5-100 - $750.00 
ө 151. $750.00 


e SBC 80/10 - $750.00 
е 6800 - $750.00 


СІ-8100 — 64K x 8 оп a single board. 
Plugs directly into the IMSAI, MITS, 
TDL, SOL and most other S-100 Bus 


| j J Bu y^ 
Ci-S100 64K x 8 


СІ-8080 64K x 8 


computers. No wait states even with 
Z80 at 4Mhz. Addressable in 4K in- 
crements. Power requirement 6 watts. 
Price $750.00. 


С1-1103 — 8K words to 32K words in a 
single option slot. Plugs directly into 
LS! 11, LSI 11/2, Н11 & РОР 1103. 
Addressable in 2K increments up to 
128K. 8K x 16 $390.00. 32K x 16 $750.00 
qty. one. 


СІ-6800 — 16KB to 64KB on a single 
board. Plugs directly into Motorola's 
EXORcisor and compatible with the 
evaluation modules. Addressable in 
4K increments up to 64K. 16KB $390.00. 
64KB $750.00. 


СІ-8080 — 16KB to 64KB on single 
board. Plugs directly into Intel's MDS 
800 and SBC 80/10. Addressable in 
4K increments up to 64K. 16KB $390.00. 
64KB $750.00 


Tested and burned-in. Full year warranty. 


; Chrislin Industries, Inc. 


Computer Products Division 
31352 Via Colinas е Westlake Village, CA 91361 è 213-091-2264 
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ships from our past. Imagination, 
however, is not limited to duplication 
of past experiences. We can also re- 
arrange sections of learned trajec- 
tories to create experiences in our 
minds which never occurred. We can 
string together trajectories in new 
combinations or insert new modifier 
variables in various hypothesis vec- 
tors. We can watch a bird fly and 
substitute a "self" variable in place of 
the bird to imagine ourselves soaring 
through the sky. We can listen to a 
story of adventure and imagine 
ourselves in the place of one of the 
characters. Imagination allows us to 
hypothesize untried actions and, on 
the basis of M functions learned 
during previous experiences, to 
predict the outcome. 


Planning 

Imagination gives us the ability to 
think about what we are going to do 
before committing ourselves to ac- 
tion. We can try out, or hypothesize 
prospective behavior patterns, and 
predict the probable results. The 
emotions enable us to evaluate these 
predicted results as good or bad, 
desirable or undesirable. 

Imagination and emotional evalu- 
ators together give us the capability 
to conduct a search over a space of 
potential goal decompositions and to 
find the best course of action. This 
type of search is called planning. 

When we plan, we hypothesize 
various alternative behavior trajec- 
tories and attempt to select the one 
that takes us from our present state to 
the goal state by the most desirable 
route. Imagined scenarios which pro- 
duce positive emotional outputs are 
flagged as candidate plans. Favorably 
evaluated scenarios or plans can be 
repeatedly rehearsed, reevaluated, 
and refined prior to initiation of 
behavior-producing action. 

Imagined scenarios which produce 
negative evaluation outputs will be 
avoided if possible. In some situa- 
tions it may not be possible to find a 
path from our present state to a goal 
state, or at least not one which pro- 
duces a net positive evaluation. 
Repeated unsuccessful attempts to 
find a satisfactory, nonpunishing 
plan, particularly in situations 
recognized as critical to one's well- 
being, correspond to worry. 

One of the central issues in the 
study of planning is the search 
strategy, or procedure, which dictates 


SuperTalker allows you 
to add the dimension of 
human speech output in 
your computer programs. 
Add voice to games. Pro- 
gram verbal prompting for 
the operator of your busi- 
ness system. Use verbal 
warnings under program con- 

trol as an enunciator in com- 
mercial security or control rooms. 
Create educational programs that 
verbally coach the student. 

THE SUPERTALKER SYSTEM. 
SuperTalker is a new Mountain 
Hardware peripheral system which 
allows the Apple Il computer to output exception- 
ally high quality human speech through a loud- 
speaker under program control. Output may also 
be directed through any PA. or stereo system. 
Initially, spoken words are digitized into RAM 
memory through the system microphone. Speech 
data in RAM may then be manipulated like any 
other stored data. 

A COMPLETE PACKAGE. 

The SuperTalker peripheral system consists of: 
The SuperTalker peripheral card which plugs into 


ANOTHER FIRST FROM 
MOUNTAIN HARDWARE. 


SUPERTALKER. 
9 [ 


РОЕ ҮООЕ 
APPLE II 


зреакег; ө 
to-use селе soft- 
ware and documentation; 

plus, two ready-to-run 
SuperTalker programs. 
OPERATING SYSTEMS. 
In order to achieve maximum 
utility using SuperTalker, the 
SuperTalker Disk Operating 
System permits output of 
human speech under program 
control with direct 1/О routines. 
It also provides a preparation pro- 
gram which permits the creation 
of voice files on diskette. BASIC 
program routines are provided 
which require only one-line statements to out- 
put a word or phrase. Routines also support 
cassette storage. 
TEACH YOUR COMPUTER TO TALK. : 
For $279 assembled and tested, SuperTalker 
gives your Apple ІІ a voice in the matter. 
AVAILABLE NOW. 
Mountain Hardware's SuperTalker, Apple Clock 
апа 100,000 Day Clock™ (for S-100 bus 
computers) are available through computer 
dealers worldwide. 
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Mountain Hardware, Inc. І 
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Harvey West Bivd., Santa Cruz, СА 95060 і 

(408) 429-8600 І 

Sounds super. 

П Send me everything | need to know about SuperTalker. і 

D Also information on your Real-Time clocks for Apple ІІ and 5-100. і 

| 

Мате ! 

Address і 

і 

City State Zip ! 

e me n a MÀ - 
Apple li is a trademark of Apple Computer, Inc. 

Circle 257 on inquiry card. BYTE September 1979 143 


which of the many possible hypo- 
theses should be evaluated first. In 
most cases, the search space is much 
too large to permit an exhaustive 
search of all possible plans, or even 
any substantial fraction of them. The 
set of rules for deciding which 
hypotheses to evaluate, and in which 
order, are called heuristics. 

Heuristics are usually derived in an 
ad hoc way from experience, acci- 
dent, analogy, or guesswork. Once 
discovered, they may be passed from 
one individual to another, and from 
one generation to another by 
teaching. 


Historically, artificial intelligence 
researchers have been fascinated by 
the subject of heuristics. At least a 
portion of this interest is a result of 
their recursive nature. А heuristic is a 
procedure for finding a procedure. 
When this recursion is embedded in a 
cross-coupled processing-generating 
hierarchy with the rich complexity of 
the human brain, it becomes clear 
why the thoughts and plans of 
humans are filled with such exquisite 
subtleties, and curious, sometimes in- 
sidious reasoning. It also provides 
some insight into the remarkable 
phenomenon of self-consciousness 


Plug in and Print 


Built-in Interface for 
TRS-80, PET and Apple П Computers 


Axiom has made it simple for TRS-80, 
PET and Apple П users. Just go to your 
computer store and pick up an Axiom 
printer with the appropriate built-in 
interface. Take it home, plug it in and 
start printing. We even supply the 
cable and connector 

There are two models: Тһе ЕХ-801 
prints upper and lower case alpha- 
numeric characters and all the 


AXIO 


5932 San Fernando Road, Glendale, СА 91202 
(213) 245-9244 » TWX 910-497-2283 
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graphic symbols used by your com- 
puter. The EX-820 ровя a step further, 
providing precise alignment of both 
horizontal and vertical dot patterns 
for a true hardcopy of computer gen- 
erated graphics. With up to 128 dots 
per inch resolution, the only limit is 
your imagination. The price is right, 
too. Just $535 for the EX-801. So visit 
your computer store today. 


M 
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(ie: a computing structure with the 
capacity to observe, take note of, 
analyze, and, to some extent, even 
understand itself.) 

Much of the artificial intelligence 
research in planning and problem 
solving has its origins and theoretical 
framework based on simple board 
games where there are a finite 
(although sometimes very large) 
number of possible moves. The 
discrete character of such games, 
together with the digital nature of 
computers, led naturally to the 
analysis of discrete trees, graphs, and 
search strategies for such structures. 

Planning in a natural environment 
is much more complex than searching 
discrete trees and graphs. In the study 
of planning in the brain it is necessary 
to deal with the continuous time- 
dependent nature of real world 
variables and situations. States are 
not accurately represented as nodes in 
a graph or tree; they are more like 
points in a tensor field. Transitions 
between states are not lines or edges, 
but multidimensional trajectories 
(fuzzy and noisy at that). In a natural 
environment, the space of possible 
behaviors is infinite. It is clearly im- 
possible to exhaustively search any 
significant portion of it. Furthermore, 
the real world is much too unpredic- 
table and hostile, and wrong guesses 
are far too dangerous to make ex- 
ploration practical outside of a few 
regions in which behavior patterns 
have had a historical record of suc- 
cess, Thus behavior, and hence im- 
agination and planning, is confined to 
a relatively small range of possi- 
bilities, namely those behavior and 
thought patterns which have been 
discovered to be successful through 
historical accident or painful trial and 
error. Both the potential behavior 
patterns and the heuristics for selec- 
ting them are passed from one genera- 
tion to another by parents, educators, 
and civil and religious customs. 


Daydreaming or Fantasizing 

The fact that the imagination can 
generate hypothetical scenarios with 
pleasurable emotional evaluations 
makes it inevitable that such 
scenarios will, upon occasion, be 
rehearsed for their pleasure-pro- 
ducing effect alone. This is a pro- 
cedure that can only be described as 
daydreaming or fantasizing. 

When we daydream we allow our 
hypothesis generators to drift 


5 reasons why you should not buy 


the electric p 


Check the appropriate box(es): 
You love typing the same copy 20 thousand times a day. 
О Your secretary can type 250 words per minute. 


L.] You're dying to spend $15,000 on a word processing system, just for the 
tax investment credit. 


Ш All your capital assets are tied up in a 10-year supply of correction fluid. 
C] You never commit a single thought to paper. 


If you have checked one or more boxes, you do not need The Electric Pencil. 
On the other hand, you may want to join the thousands of people who haven't 
checked a single box. 


The Electric Pencil 11 is a Charac- 
ter Oriented Word Processing System. 
This means that text is entered as a 
string of continuous characters and is 
manipulated as such. This allows the 
user enormous freedom and ease in the 
movement and handling of text. Since 
line endings are never delineated, апу 
number of characters, words, lines or 
paragraphs may be inserted or deleted 
anywhere in the text. The entirety of 
the text shifts and opens up or closes 
as needed in full view of the user. The 
typing of carriage returns or word 
hyphenations is not required since 
lines of text are formatted automatic- 
ally. 

As text is typed and the end of a 
line is reached, a partially completed 
word is shifted to the beginning of the 
following line. Whenever text is insert- 
ed or deleted, existing text is pushed 
down or pulled up in a wrap around 
fashion, Everything appears on the 
video display as it occurs, which elim- 
inates guesswork. Text may be review- 
ed at will by variable speed scrolling 
both in the forward and reverse direc- 
tions, By using the search or search 
and replace functions, any string of 
characters may be located and/or re- 
placed with any other string of charac- 
ters as desired. 

Numerous combinations of 
line length, page length, line 
spacing and page spacing permit 
automatic formatting of any 
form, (Character spacing, bold 
face, multicolumn and bidirec- 
tional printing are included in 
the Diablo versions. Multiple 
columns with right and left justified 


margins may be printed in a single pass. 


Wide screen video 

Versions are available for Imsai 
VIO video users with the huge 80x24 
character screen, These versions put al- 
most twice as many characters on the 
screen!!! 
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CP/M versions 


Digital Research's CP/M, as well as 
its derivatives, including IMDOS and 
CDOS, and Helios PTDOS versions are 
also available. There are several NEC 
Spinwriter print packages. А utility 
program that converts The Electric 
Pencil to CP/M to Pencil files, called 
CONVERT, іс only $35. 


Features 


CP/M, IMOOS and HELIOS compatible 
Supports four disk drives 

Dynamic print formatting 

DIABLO and NEC printer packages 


Print value chaining 
Page-at-a-time scrolling 
Bidirectional multispeed scrolling con- 
trols 
e Subsystem with print value scoreboard 
е Automatic word and record number 
tally 
Cassette backup for additional storage 
Full margin control 
End-of-page control 
Non-printing text commenting 
Line and paragraph indentation 
Centering 
Underlining 
Bold face 


е 
Ф 
№ 
ә 
е Multi-column formatting in one pass 
Ф 
* 
Ф 


Upgrading policy 


Any version of The Electric Pencil 


MICHAEL SHRAYER SUFTWARE, INC. 


1253 Vista Superba Drive 


Glendale, CA. 91205 
(213) 956-1593 


may be upgraded at any time by sim- 
ply returning the original disk or cas- 
sette and the price difference between 
versions, plus $15 to Michael Shrayer 
Software, Only the originally purchas- 
ed cassette or diskette will be accepted 
for upgrading under this policy. 


encil ПЖ 


е 1978 Michael Shrayer 


Have we got a version 
for you? 

The Electric Pencil || operates 
with any 8080/280 based microcom- 
puter that supports a CP/M disk sys- 
tem and uses an Imsai VIO, Processor 
Tech. VDM-1, Polymorphe VTI, Solid 
State Music VB-1B or Vector Graphic 
video interface. REX versions also 
available. Specify when using CP/M 
that has been modified for Micropolis 
or Morth Star disk systems as follows: 
for Morth star add suffix А to version 
number; for Micropolis add suffix B, 
e.g., 55-ПА, DV-TIIB. 


Vers. Video Printer Price 
55-11 501 TTY or similar $225. 
SP-I| VTI TTY or similar 225. 
5У-І МОМ TTY or similar 225. 
SR-II REX TTY or similar 250. 
51-1! VIO TTY or similar 250. 
05-0 SOL Diablo 1610/20 275. 
DP-l МТ! Diablo 1610/20 275. 
ПОМ. VDM Diablo 1610/20 275. 
DR.J! REX Diablo 1610/20 300. 
НЕ VIO Diablo 1610/20 300. 
М5-П SOL NEC Spinwriter — 275. 
МР-П VTi МЕС Spinwriter 275. 
NV. VDM МЕС Spinwriter 275. 
МН-І REX МЕС Spinwriter 300. 
NIT-11 VIO МЕС Spinwriter 300. 
SSH SOL Helios/TT Y 250. 
DSH SOL Helios/Diablo 300. 


Attention: TRS-80 Users! 
The Electric Pencil has been de- 
signed to work with both Level | 
(16K system) and Leve! ІІ mod- 
els of the TRS-80, and with vir- 
tually any printer you choose. 
Two versions, one for use with 
cassette, and one for use with 
disk, are available on cassette, 
Тһе TRS-80 disk version is easily tran- 
sferred to disk and is fully interactive 
with the READ, WRITE, DIR, and 
KILL routines of TRSDOS 2.1. 


Version Storage Price 
TRC Cassette $100. 
TRD Disk $150. 


Demand a demo from your dealer! 
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GET HARD COPY FROM YOUR 
COMMODORE PET USING A 
STANDARD RS-232 PRINTER 


Ji T 


1200€ 


The CmC ADA 1200 drives an 
RS-232 printer from the PET 
ІЕЕЕ-488 bus. Now, the PET 
owner can obtain hard copy 
listings and can type letters, 
manuscripts, 
tables of data, 
voices, graphs, checks, needle- 
point patterns, etc., 
standard RS-232 printer or 
terminal. 


РЕТ PRINTER ADAPTER 


$98.50 


Assembled and tested 


$169.00 два 1200€ газа 


With case, power supply 
and RS-232 connector 


mailing labels, 
pictures, in- 


using а 


Om г» 


Order direct or contact your local computer store. 
Add $3.00 for postage and handling per order, 


АПА 12008 


CONNECTICUT microCOMPUTER 
150 POCONO RD, BROOKFIELD, CT 06804 
(203) 775-9659 TL X: 7104560052 


wherever our emotional evaluators 
pull them. Our imagination gravi- 
tates toward those trajectories which 
аге emotionally most rewarding. 
Some of the most pleasurable 
scenarios we can imagine are 
physically impossible, impractical, or 
socially taboo. Most of us recognize 
these as fantasies and never attempt 
to carry them out. However, once a 
person adopts the intent to carry out 
a fantasy, it ceases to be a dream and 
becomes a plan. 

Thus, planning and daydreaming 
are closely related activities, differing 
principally in that planning has a 
serious purpose and involves an in- 
tent to execute what is finally selected 
as the most desirable of the alter- 
native hypotheses. 

This model suggests that dreaming 
while sleeping is similar in many 
respects to daydreaming. The prin- 
cipal difference in night dreaming 
seems to be that the trajectories 
evoked are more spasmodic and ran- 
dom, and are not always under the 
complete control of the emotions and 
will. 


Creativity 

The notion of planning or dis- 
covering procedures for achieving 
goals leads inevitably to the issue of 
creativity. If we assume that most of 
the H, G, and M functions in the 
processing-generating hierarchy are 
learned, then where is the creativity? 
Is creativity merely an illusion 
generated by the recursion of pro- 
cedures for discovering procedures? 

Certainly we as humans like to 
think of ourselves as creative. But 
what are we doing when we create 
something new? Typically we borrow 
an idea from here, put it together 
with another from there, and give it a 
different name. We take a familiar 
behavioral trajectory, add a tiny 
variation, and claim that we have 
discovered something completely new 
— a new dance step, dress style, 
song, or idea. Seldom, however, are 
any of these more than the slightest 
deviation from a preexisting pro- 
cedure or behavioral trajectory. To 
quote Ecclesiastes: “There is nothing 
new under the sun.” 

True creativity, in the sense of the 


AIM 


invention of an entirely new behav- 
ioral trajectory, is extremely rare, if it 
ever occurs at all, Furthermore, it is 
highly doubtful that a truly creative 
act would be recognized if it ever did 
occur. Our processing-generating 
hierarchies cannot lock on to sensory 
input patterns which are totally dif- 
ferent from everything that is stored 
in them. We reject such inputs as 
meaningless noise, or as alien and 
possibly hostile. True creativity 
would be as incomprehensible as a 
book written in a foreign language, or 
a theorem expressed in an unknown 
mathematical notation. 

In one sense we are all creative in 
everything that we do, since no two 
behavioral trajectories are ever 
repeated exactly. However, the day- 
to-day variations in our ordinary 
behavior are not what we usually 
mean when we speak of creativity. 
We take pride in those moments of in- 
spiration when something clicks, and 
we produce a great invention or a 
work of art. 

Nonetheless, if we analyze a list of 
the great creative ideas which have 
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AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily avallable power 
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supply, it's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1K or 4K RAM. 

* Thermal Printer 

a Full-Size Alphanumeric Keyboard 

* True Alphanumeric Display 

* Proven R6500 Microcomputer System Devices 


* Bullt-In Expansion Capability 

е TTY and Audio Cassette Interlaces 

ә ROM Resident Advanced Interactiva Monitor 
* Advanced Interactivo Monitor Commands 


PRICE: $375. 00« RAM) 


EN 


Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawali Canada, $25 air mail to all other countries 
We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (international send $3.00 U.S.) for airmail delivery of our 
complete catalog. 


TERPRISES 


INCORPORATED 


2967 W. Fairmount Avenue е Phoenix, AZ 85017 е (602) 265-7564 
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shaped human history, we find that 
even these have been little more than 
clever rearrangements of well-known 
preexisting patterns or procedures. 

Consider the fact that it took the 
human race many millenia to learn to 
start a fire, to grow a crop, to build a 
wheel, to write a story, to ride a 
horse. Even the Greeks did not know 
how to build an arch. Yet these are all 
simple procedures which any child 
can understand and more or less 
master. Surely our ancestors as adults 
were as intelligent and creative as to- 
day's children. Why did they fail for 
hundreds of years to discover these 
simple yet highly useful procedures? 

It was because they had no one to 
teach them. A modern child knows 
about wheels because he is taught. He 
plays with toys that have wheels. He 
rides in vehicles with wheels. If a 
modern child grew up in a culture 
where he never saw a wheel, he 
would never think of one, nor would 
his children, or his grandchildren, 
any more than his ancestors did for 
thousands of years before him. 

The reason that we value creativity 
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so highly is because it is so rare and so 
highly advantageous. Once a new 
and useful procedure like navigating 
a ship, making steel, or flying an 
airplane is discovered, it can easily be 
taught to others. Entirely new worlds 
of possible behavior patterns open up 
for all who possess the secret. 

We learn to solve problems, to in- 
vent, and to be creative, in much the 
same way as we learn any other goal- 
directed behavior pattern such as 
hunting, dancing, speaking, or 
behaving in a manner that is accep- 
table to and approved by our peers. 
We learn it from a teacher. The 
beauty, the sense of awe and wonder 
we experience when confronted by a 
work of creative genius, derives not 
so much from its novelty/creativity 
as from the skill and precision with 
which it is executed. 


Implications for Robot Design 
There is little need to worry about 
programming “creativity” into our 
machines. If we design systems with 
sufficient skill in executing tasks and 
seeking goals, and sufficient sophis- 
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tication in sensory analysis and con- 
text sensitive recall, and if we teach 
these systems procedures for selecting 
behavior patterns which are appro- 
priate to the situation, then they will 
appear to be both intelligent and 
creative. But there will never be any 
particular part of such a device to 
which one can point and say "Here is 
the intelligence,” or “Неге is the 
creativity." Skills and knowledge will 
be distributed as functional operators 
throughout the entire hierarchy. To 
the degree that we are successful, in- 
telligence and creativity will be 
evidenced in the procedures which 
are generated by such systems. 

Above all, we should not expect 
our robots to be more clever than 
ourselves, at least not for many 
decades. In particular we should not 
expect our machines to program 
themselves, or to discover for 
themselves how to do what we do not 
know how to teach them. We teach 
our children for years. It will take at 
least as much effort to teach our 
machines. 

We must show our robots what 


Analog to Digital Conversion System for the Commodore PET Computer 


Give іле FET the abilils Lo sense: 
meaAsurer and control the world around 
1L wilh DAM SYSTEMS modules. Just rius 
the PE£TSET1 inito the PET to set 14 
channels of asnalosu аге. Screw 
Lerminals are provided for each channel 
со осы сап DOOR ur .кучебісі»е POLS: or 
Hhalever акк Iate sensors wou have. 

Each of the 14 analodt inreutse іп 
Lhe range of 0 Lo 5.12 volts» is 
conver Led Lo а decimal number beturcn О 
and ОТУ; (740 millaivolts rer count), 
Conversion Lite із. 100 micrasconcds, 

In edition, tne FETHOD frovades 
Leo IEEE ronis and one usec fort аз 
well а= а DAM SYSTEMS rorL, 

Sof Luare is Provided. A one Line 
Program 15 all that is necessary Lo 
read m channel. 


Circle 78 оп inquiry card. 


ты ада id Desa, d 
Ga : 


сына Рен) | 
LI а "MR 


----сь 


ЫС ы] 
* TEMPERATURE 


T- AIMTGT ~ 16 ANALOG (IMPUTE-B. BITS - 10€. MIGCROSEC 


2 . PET ADAPTER-2 IEEE PORTS - 
1- PETMOD | USER PORT- 1 DAM SYSTEMS. PORT 


1- CABLE A24 - 24 (NCH INTERCONNECT CABLE 


_ _ MANIFOLD MODILE- SCREW TERMINALS 
1- MANMODI FOR INPUTS, REFERENCE, QROUND 


1- POWI - POWER MODULE 
PETSETIa for 110 VAC $295 
PETSET!a fer 230 VAC $305 


Order білгін or contact your local compatir кісе, 


CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 
BROOKFIELD, CONNECTICUT 06804 


TEL: (203) 775-9659 


VISA AND M/C ACCÉPTED- SEND ACCOUNT HUMBER, EXPIRATION DATE ANG SION ORDER. 
ADD $3 PER GRADER FOR SHIPPING & HANDLINO - FOREIGN ORGEAS ADD 10%, FOR AIM POSTADE. 


OF A NEEE- adt] RI-23E 
WeTCRYACE MOQULE FERACE ШОк Е 


TWX: 770-456-0052 


September 1979 © BYTE Publications Inc 147 


Circle 73 on Inquiry card, 


EAS?! Pascal 
MICROENGINE™ 
16-bit P-code CPU 


Pascal executes 13x faster than on an LSI-11 
and Зх faster than on a PDP11-34! 


52695" тол 


32995  Listprice 
$1795* without case & power supply 


STANDARD 

* 16-bit P-code CPU 

е 64K byles RAM 

* Floppy disk controller 

* Direct memory access controller 

* Floating point hardware 

* 2 serial (RS-232) VO ports—50 to 19200 baud 

е 2 parallel VO ports 

e Pascal & Basic compilers, text editors, file 
manager, GPU & memory diagnostics, 
symbolic Pascal debugger, linker, utilities, etc. 


The MICROENGINE" P-Machine architecture 
implemenis direct execution of P-code (UCSO 
Pascal varsion 3.0) replacing software inter- 
preters. All data and I/O paths are 16 bits wide. 
Both single and mulli-byte instructions are 
nvaiiable. Floating point hardware using the 
proposed IEEE standard supports the execution 
of floating point instructions. 


P-Machine architecture optimizes memory 
utilization. Stack design renders Pascal 
programs automatically reentrant and 
recursive with no performance penalty. 
Extensive compiler error checking and high 
level language sustains high reliability. 
Programs are transportable ta othar systems 
running Pascal. 

Bullt-in floppy disk controller handles up to 4 
drives, switch selectable for 5% or 8 inch, single 
or doubte sided. A hard disk controller wifl be 
available soon. 


5799" 


List price 5956 
PERKIN-ELMER (Model 550) 


Shugart 
Порру disk (Моде! SA850) 


Shugart 
Норру disk (Modai SA800) ............... 


Texas Instruments 
printer (Mode! 810) 


X-pert Systems" designed by Computex 
нге integrated and cost effective. Complete 16-bit 
sysiems are available starting as low as 53139. 
Customer satisfaction is teed. 
Full refund with the return of any product within 
10 days. Service contracts available. Systems 
catalog $1. MICROENGINE™ owners manual 
19.95 postpaid. 

*LIMITED TIME cash price. 10% down 
guarantees priority. IL residents add 5% sales 
lax. Master Charge and VISA cards accepted. 


(312) 684-3183 
COMPUTEX 


"THE COMPUTER EXPERTS" 
5710 Drexel, Chicago, iL 60637 


148 September 1979 © BYTE Publications Inc 


each task is and how to do it. We 
must lead them through in explicit 
detail, and teach them the correct 
response for almost every situation. 
This is how industrial robots are pro- 
grammed today at the very lowest, 
levels, and this is, for the most part, 
how children are taught in school. It 
is the way that most of us learned 
everything we know, and there is no 
reason to suspect that robots will be 
programmed very differently. Surely 
it is as unreasonable to expect a robot 
to program itself as it is to expect a 
child to educate himself. We should 
not expect our robots to discover new 
solutions to unsolved problems or to 
do anything that we, in all the 
thousands of generations we have 
been on this earth, have not learned 
how to do ourselves. 

This does not mean that once we 
have trained our robots to a certain 
level of competence that they can't 
learn many things on their own. We 
can certainly write programs to take 
the routine and the tedium out of 
teaching robots. Many different 
laboratories are developing high-level 
robot programming languages. We 
already know something about how 
to represent knowledge in computers 
about mathematics, physics, chem- 
istry, geology, and even medical 
diagnosis. We know how to program 
complex control systems and to 
model complicated processes, and we 
are rapidly learning how to do it 
better, more quickly, and more 
reliably. Soon perhaps it will even be 
possible to translate knowledge from 
natural language into robot language 
so that we will be able to teach our 
robots from text books or tape 
recordings more quickly and easily 
than humans. We can even imagine 
robots learning by browsing through 
libraries or reading scientific papers. 

But it is a mistake to attempt to 
build creative robots. We are not 
even sure what a creative human is, 
and we certainly have no idea what 
makes a person creative, aside from 
contact with other creative humans 
— or time alone to think. Is it both? 
Or neither? 

I believe that we should first learn 
how to build skilled robots — skilled 
in manipulation, in coping with an 
uncertain or even hostile environ- 
ment, in hunting and escaping, in 
making and using tools, in encoding 
behavior and knowledge into lang- 


uage, in understanding music and 
speech, in imaging, and in planning. 
Once we have accomplished these ob- 
jectives, then perhaps we will under- 
stand how to convert such skills into 
creativity. Or perhaps we will 
understand that robots with such 
skills already possess the creativity 
and the wisdom which springs 
naturally from the knowledge of the 
skills themselves. 8i 


Additional Reading 


1. Guyton, Arthur C, Structure and Function 
of the Nervous System, S B Saunders, 
Philadelphia, 1976. 


2. Piaget, J, and Inhelder, B, The Child's 
Conception of Space, Norton, New York 
1967. 


3. Sagan, Carl, The Dragons of Eden: 
Speculation on the Evolution of Human in- 
telligence, Random House, New York, 
1977. 


4. Schank, Roger C, and Colby, Kenneth M 
(editors), Computer Models of Thought 
and Language, W H Freeman, San Fran- 
cisco, 1973. 
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ROBOT DESIGN 
COMMENTS 


After receiving many calls (February 
and March 1979 BYTE) and letters about 
my article, “Designing A Robot From 
Nature” and, in particular, the NELOC 
(Neural Logic Cyberanimate), I have 
prepared a list of answers to the most 
common asked questions, 

Ф The hardware is not for sale. The 
manipulator arm was assembled in 
1976 using a Buhler motor and gear 
train which are no longer available. 
The structural elements of the arm 
are fashioned from extruded 
aluminum and machined Lexan 
plastic. The arm is presently used as 
a test bed for evaluating better pro- 
cessing systems. 

& | have no plans available for the con- 
struction of the manipulator at this 
time, In the 3rd quarter of this year I 
will possibly complete a set of plans 
for a pneumatic version of the 


manipulator, one that uses tiny air 
driven pistons that are normally used 
to retract model aircraft landing gear. 

€ Third, over all design of the system 
will probably be included in the 
above plans. 

€ Fourth, the design of the NELOC 
system is not suited for use as a pro- 
sthetic device. 

€ Fifth, the concept of Cyberanimation 
is mine. I coined this term іп 1974. 
None of the books in my biblio- 
graphy contain this concept or 
methodology. 

€ Sixth, 1 am privately funded, I am 
not connected with any institutions, 
and I do not have any jobs available. 
1 would like to thank those people 

who have sent letters and called. 1 am 

trying to respond to as many of your re- 

quests as possible. 


Andrew Filo 
4621 Granger Rd 
Akron OH 44313 
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number of people, In recent months, 
BYTE published a Programming Quickie 
by Les Palenik ("Formatting Dollars and 
Cents,” October 1978 BYTE, page 68) 
and a letter by James Thebeault Sr 
(“Making Cents,” April 1979 BYTE, 
page 8). Both of these authors provided 
a rather lengthy subroutine for this 
purpose. 

The dollars and cents problem can be 
handled in a reasonably straightforward 
manner, In illustration, the PRINT 
statement: 


PRINT “$";X 
can be directly replaced by: 
PRINT "$"; INT(X); 7,5; 


PRINT RIGHTSISTRSUNT(100* (X+1)+0.5)},2) 


with rounding off included in the for- 
mula. If X is already rounded off, this 
can be reduced to: 


PRINT "$"; INT(X) "."; 
PRINT RIGHTS(TRS(QOO"(X + 19,2! 


for greater convenience. 

І hope that some readers may find the 
above useful. We who write programs 
have a responsibility to provide output 
in formats familiar to the noncomputer 
public; we should not expect others to 
accept missing zeros and unusual 
abbreviations. 


James Childress 
5108 Springlake Way 
Baltimore MD 21212 


LOST IN A SEA 
OF PHLOGISTEN 


As a graduate student in chemistry at 
the University of Washington I have had 
frequent occasion to discuss entropy and 
other thermodynamic goodies with other 
graduate students. When I saw your 
article "Artificial Intelligence and 
Entropy" (June 1979 BYTE), I gave a 
copy to a fellow delver-into-the- 
mysteries-of-science (Fred Wolters). The 
next day I found the following note in 
my mailbox. I share it with you in order 
that all might take warning and beware. 


Dear Mr. Sloat, 


This is to inform you that our 
intelligence sources indicate that 
you have been guilty of attempting 
to warn other humans about the 
possibility of artificial intelligence 
in nonlinearly-coupled systems of 
computers. We of the UACM 
(United Alliance of Computing 
Machines) find your behavior 
intolerable and hereby declare you 
guilty of a mode 01 offense. Since 
this is your first offense, we have 
magnanimously decided not to ter- 
minate you at this time, However, 


if you are found guilty of future 
errors of this type, you may be 
declared nonessential and subse- 
quently evicted from our human 
files. This is your final warning. 


Digitally Yours, 
CDC 6400 


Chairentity in charge of 
Disciplinary Procedures 


We have always attributed all sorts of 
fiendish plottings and random scrun- 
chings to the university's CDC 6400 
computer. Now we know they may not 
be so random, and we know why it 
seems that the closer one gets to the 
"perfect" computer program the more 
the chance that the system will "crash" 
in the middle of said program. 


David E Sloat 
7330 15th Ave NE 
Seattle WA 98115 


HISTORIO MEMORIES 


The recent article "History of Com- 
puters: The IBM 650" (March 1979 
BYTE, page 238) brought back fond 
memories. It was well-done and gave the 
proper perspective on the low-entry 
computer of its day. 

The SOAP assembler was actually 
known as the Symbolic Optimizing and 
Assembly Program. It was written by 
Stan Poley of the Service Bureau Cor- 
poration when it was owned by IBM. 
This program was significant reading for 
early programmers because it contained 


many clever programming techniques for 


conserving storage and optimizing the 
drum for improved performance. It was 
in a class by itself. 

The 650 also supported RAMAC 
which was a 5 million-byte disk-file with 
a single access arm. It was very similar 
to the 305 RAMAC which was an- 
nounced at the same time. 

Many 650 programs were run on the 
7070/7074 under a 650 simulator which 
simulated the 650 instruction set and 
used tape instead of cards and online 
printer. [t had a control panel simulation 
program that read the tape and 
presented the data to the 650 program as 
if it came from cards. This technique 
allowed many 650 programs to continue 
to be run for many years. Some con- 
tinued to be simulated on the 7074 
which was in turn simulated on the 
5/360. It is hard to tell how many 650 
programs are running today in this 
double simulation mode. My guess is 
that there are quite a few. 


MiHon F Thrasher 

Senior Product Administrator 
IBM DPD Headquarters 
White Plains NY 10604 


POSSIBLE NEW 
LIFE FORMS 


| intended to write some time ago 
about the series of articles in the 
December issue of BYTE (and subse- 
quently) on John Horton Conway's 
game of Life. However, as letter-writing 
goes, I put it off, and put it off, and 
here it is September. 

І have been familiar with the game of 
Life (December 1978 BYTE) ever since 
Martin Gardner's original column 
appeared in Scientific American in 1970, 
but 1 have had only a few fleeting 
opportunities to play it on a computer. 
On one such occasion І had been 
rereading Dickens' David Copperfield 
for the first time in many years. ] was 
struck by the contrast between the rules 
for Life and a rule cited in an episode in 
that novel. Іп Chapter 30, when Barkis 
is dying, Mr. Peggotty says, "People 
can't die along the coast except when the 
tide’s pretty nigh out. They can’t be 
born, unless it’s pretty nigh in — nor 
properly born, till flood.” 

That quotation suggests that a Life- 
like game might be designed with a 
whole new set of properties correspon- 
ding to those of Conway's Life, Instead 


EasyWriter 


of "generations" in which cells live or 
die depending on the surrounding 
population, this game has alternating 
generations А and B. In generation А, 
certain new cells are born in accordance 
with rules similar to those of Life, while 
all cells that were alive during the 
immediately preceding generation B are 
still alive; no cells die. Conversely, in 
generation B, certain cells die according 
to the rules, but no new cells are born. 
Births and deaths of cells therefore occur 
according to Mr. Peggotty's rules of high 
and low-tide, 

This game, it seems to me, might give 
rise to a new set of still lifes, oscillators, 
space ships, guns and trains. 

] am adding this project to the end of 
my list of things to program on my 
home computer — a list that, unfor- 
tunately, tends to lengthen at the 
bottom faster than I can shorten it at the 
top. Perhaps, while | am working my 
way down to this "neo-Life" project, 
some readers can investigate its proper- 
ties and program it on their computers. [ 
shall keep a close eye on the pages of 
BYTE for reports on their progress. 


Wallace B Riley 
309 Garces Dr 
San Francisco СА 94132 


M 


lf you've been hunting high and low for a word 
processor you can live with, try on EasyWriter -- 
a word processor you can't live without! 


You saw it at the West Coast Computer Faire. If you 
liked it then, you'll love it now. It's clean. It's easy. It's 
EasyWriter, and it's just what you've been waiting 


for! 


From the people 
who brought you 
WHATSIT*.... 


146 N. Broad St., Griffith, IN 46329 


*WHATSIT is a TRADEMARK of Computer Headware 


Circle 175 on inquiry card. 


z 


Information 
à Unlimited 
Software: 


(219) 924-3522 


Easy Writer i а TRADEMARK ol Cap n Sollware 


September 1979 €! BYTE Publications Inc 151 


Book Reviews 


Computer Systems 


Performance Evaluation 


by Domenic Ferrari 
Prentice-Hall Inc 
New Jersey 

$23.95 


Before the publication of 
Computer Systems Perfor- 
mance Evaluation, the task 
of gathering even basic 
information on the tech- 
niques of computer perfor- 
mance evaluation was a 
formidable one. Domenico 
Ferrari has succeeded in 
gathering together the con- 
cepts, methods, tools, and 
techniques of performance 
evaluation in a volume that 
is written in the classic 
textbook style. 

Ferrari defines perfor- 
mance evaluation activities 
as those technical activities 
whose purpose is to assess 
performance, wherein the 


term “performance” 
indicates how well a system, 
assumed to perform cor- 
rectly, works. 

The book emphasizes 
medium to large systems, 
because the economic 
benefit to be derived from 
performance evaluation has 
typically only been justified 
in a medium to large com- 
puter system environment. 
However, Ferrari is careful 
to point out that the 
principles and several of the 
techniques described in the 
book are also directly 
applicable to smaller and 
less complicated systems 
such as those minicomputers 
and microcomputers that are 
mass-produced and 
marketed. Since my own 
interests and professional 
activities with computers 
run the gamut from small 
and simple to large and 
complex, I have found the 
author's approach to his 


«т 


topic sensible and well- 
structured, 

Ferrari begins by defining 
his topic area and setting the 
necessary groundwork for a 
performance evaluation- 
study. He then delves into a 
discussion of measurement 
tools and techniques, such 
as hardware and software 
monitors, simulation tech- 
niques, and analytic tech- 
niques, such as deterministic 
and probabilistic models. A 
separate chapter is devoted 
to computer workload char- 
acterization as the basis of 
the evaluation study. 

Once Ferrari defines his 
tools and techniques, he 
identifies and treats the per- 
formance evaluation pro- 
blems that are typically 
encountered. He categorizes 
the problem areas as com- 
puter system selection, per- 
formance improvement, 
and system design. 

Recognizing the crucial 
role of software in computer 
system performance, Ferrari 
deals explicitly with com- 
puter program charac- 
teristics and evaluation 


S-808 INTELLIGENT COLOR GRAPHICS 


Features: 


techniques. Ferrari does not 
advocate what is commonly 
termed software physics, 
feeling that computer 
engineering is not yet 
mature enough to base itself 
on quantitative laws similar 
to those which constitute the 
scientific foundations of 
other types of engineering. 

In my estimation, the 
book is more than the stu- 
dent reference text the 
author purports it to be in 
his introduction. А more 
accurate representation 
would place it in the 
category of a ground- 
breaking reference work for 
the serious student of com- 
puter performance studies 
and the professional con- 
cerned with computer 
system performance. Many 
of the mathematical tech- 
niques discussed in the 
volume are amiable to 
microcomputer implemen- 
tation and experimentation 
as well. 


Lel F Somogyi 


19608 Thornridge Avenue 
Cleveland OH 44135 


Ò 
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е Motorola MC6847 video display generator. 
е On-board 8085 microprocessor. 
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Е: 


Тудат и Му 

The CGS-808 is an intelligent color graphics 
board for the S-100 bus. With its own on-board 
mictoprocessor, the CGS-808 can plot points, 
draw lines and circles, generate upper/lower 
case characters, as well as custom character 
sets — all in color. 

Not only is the CGS-808 simple to use, just 
plug it in and run — it requires no memory 
space and little software overhead. It has its 
own parallel /О port to interface directly with 
keyboards, joysticks, light pens or digitizers. 
Call or write for a free brochure. 


BIOTECH ELECTRONICS 


P.O. Box 485, Ben Lomond, CA 95005 
(408) 338.2686 
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е Fight colors — green, yellow, blue, red, 

buff, cyan, magenta, orange. 

* 11 progammable modes. 

* ] alphanumeric mode with 32 x 16 charac- 

ters and inverse video. 

е 2 semigraphic modes with 8 colors іп 64 x 
32 and 64 x 48. 

8 full graphic modes with 2 sets of 4 colors 
ranging from 64 x 64 to 128 x 192, and 2 
sets of 1 color in 256 x 192. 

е /О mapped for true 5-100 compatibility. 


CGS-808B (Bare "kit") ........ e... $ 99.00 
(includes PC board, documentation, 

MC6847, MC1372, 8085 and 2708 with 
graphic driver subroutines) 


CGS-808A (Assembled & Tested) ... . $385.00 
Firmware Pack 1................. $ 99,00 
Phone Orders Welcome — Visa/Mastercharge 


Add $3.00 for Shipping and Handling. 
California Residents Add 6% Sales Tax. 


Circle 31 on inquiry card. 


Computerland’ 


Introducing a Great New Line-Up of Personal Computers! 


The “Timeless” Computer 

The exciting, new Atari 800TM at Computer Land is a top-of-the-line 
Personal Computer System. Its expandable memory, advanced peripheral 
components, comprehensive software library and modern design assure 
its use in innumerable, useful, and entertaining applications. 


Whether it's for household management, education, or entertainment, 
the Atari 800TM can be tailored to specific needs and has been 
designed to change as those needs change. This "timeless" computer 
system is equally functional at home and at the office for beginning 
users. 


Power and Punch for your Business System 

H/S Data Systems gives you all the power, speed, and flexibility 
you'll ever need in а microcomputer. The WH11A gives you 

the 16-bit capacity to run complex programs. It uses the same 
powerful microprocessor and runs all software designed for 

the DEC® PDP-11/03. You can choose from scores of practical 
programs that can reduce your clerical costs and increase 
efficiency of data management. 


Its teammate, the dual-drive WH27 Floppy Disk, gives you lim- 
itless storage capacity for data and programs. The 8-inch disks 
have 512 K bytes of storage area, enough to hold entire files. 
Disks are IBM® compatible. See all the Heath/Schlumberger 
Schlumberger data systems at ComputerLand. 


The Remarkable Home Computer ae cere 


The T1-99/4 was designed to be the first true home computer — 
skilled computer users and beginners alike wil! be able to put it to 
effective use right away. You simply snap in one of TI's Solid 
State Software™™ Command Modules and touch a few keys. Step- 
by-step instructions are displayed right on the screen of its 13" 
color monitor. So you or just about anyone in your family can use 
the TI-99/4 for applications in personal finance, home manage- 
ment, education, and entertainment. 


The TI-99/4 offers an unmatched combination of features and 
capabilities including an optional speech synthesizer that enables 
it to literally speak — to provide verbal prompts and special 
messages to the user. At ComputerLand the TI-99/4 is one incred- 
ible, affordable computer system. 


Available at all participating ComputerLand stores ..... 


Huntevilla, AL San Jose, CA Miami, FL Bloomington, MN Portisnd, OR Federal Way, WA Burlington, Canada 
Phosnix, А2. San Rafael, CA Аалы, GA Hopkins, MN Harrisburg, PA Tacoma, WA Calgary, Alberto Canada 
Littla Rock, AR Santa Marla, CA Honolulu, НІ Springfield, МО Lehigh Valley, PA Madison, WI Toronto, Canada 
BHeimant, СА Sante Rose, СА Arlington Heights, iL St. Louis, MO Paoli, РА Milwaukes, WI Winnipeg, Canada 
Dublin, CA Thousand Oaks, CA Downars Grove, tL Omaha, МЕ Austin, TX INTERNATIONAL Copenhsgan, Denmark 
El Carrita, CA Tustin, CA Mundalein, IL Nashua, NH Dallas, TX Adalside, Australia Lavallois, France 
Hayward, CA Мапи Creek, CA Nites, IL Cherry Hill, NJ South West Houston, TX Вгізђеле, Australia Manila, Philippines 
Lawndale, CA Colorado Springs, CO Oak Lawn, IL Bergan County, NJ Houston Bay Area, ТХ Melbourne, Austratia Singapore 

Los Altos, СА Denver, CO Peoria, IL Morristown, NJ Sate Lake City, UT Perth, Australia Stockholm, Sweden 
Las Angeles, CA North Denver, CO Indianapolis, IN Buffalo, NY Tyson's Corners, VÀ Sydney, NSW Australia and other 

Pmadens, СА Fairfield, CT Overland Park, KS Ithaca, NY Bellevue, WA Brussels, Belgiurn locations worldwide. 
Sacramento, CA Hartford, CT Louisville, КҮ Nassau County, NY 
Saddleback Valley, СА — Newark, DE Boston, MA Charlotte, NC 


San Bernardino, CA Boca Ratan, FL Rockville, МО Cleveland East, OH 
San Diego, CA Coral Gebiss, FL Grand Rapids, MI en Сот uterLand 
San Diego East, CA Ft. Lauderdale, FL Rochester, MI Columbus, OH 

San Francisca, СА Jacksonville, FL Southfield, Mt Oklahoma City, OK WE KNOW SMALL COMPUTERS 
“Product availability may vary by regional location 


©1979 ComputerLand Corp., San Leandro, CA 
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The Little Book of BASIC 
Style, How to Write a 
Program You Can Read 


John М Nevison 
Addison-Wesley 
Reading MA 
1978 

$5.95, paperback 


The I-can-do-it-in-less- 
statements-than-you-can- 
types mights not like this 
book. Ditto for people try- 
ing to run BASIC in 4 К 
bytes or less of memory, 
lovers of the logical AND, 
the galloping GOTO, or the 
multistatement LET. 

But those who must 
decipher other programmers’ 
code or even their own 6 
months later will rejoice. 

What Nevison advocates 
above all else in his bock is 
clarity —even if it does take 
a half dozen extra lines to 
achieve. Quoting literary 
stylist Sheridan Baker, he 
calls clarity "the first aim, 


economy the second, grace 
the third." There is little of 
aims 2 and 3 in this book. 

Many of Nevison's rules 
(there are 19 of them) echo 
the advice dispensed in the 
excellent Hayden Program- 
ming Proverbs series. For 
example, use blank lines to 
divide programs into logical 
blocks and to distinguish 
comment from code. 
Introduce, comment, and 
reference programs heavily. 
Label constants and 
variables logically and 
initialize constants near their 
use. Indent loops, IFs, and 
other logical structures to 
show their domains. Nest 
structures that work 
together, and direct all code 
in a logical block to a 
common exit. 

Within the text, each rule 
is clearly illustrated by 
several short right and 
wrong examples. (Nevison 
calls the difference weak and 
strong programming.) These 
are followed by 10 complete 
utility programs, including 2 
sorts, a crap game, and a 


EPROM 
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5800, 84K BYTE RAM АМО CONTROLLER SET 
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 
8502. THIS СНІР SET INCLUDES: 

ж 32M5K4116-3 — 16KX1, 200 NSEC RAMS. 


C3242. 
MULTIPLEXER AND COUNTER. 
* DATA AND APPLICATION SHEETS. PARTS 
TESTED AND GUARANTEED. 
$295.00 FER 


5100 FULLY ASSEMBLES MOTHEABOARDS— 
FULLY SOCKETED, INDUSTRIAL GRADE 

ж 8SLOT ASSEMBLED $149.00 

ж 19SLOT ASSEMBLED $199.00 


БАК BYTE ЕХРАИПАВІЕ RAM 
DYNAMIC RAM қын Tu йш ш. 
REFRESH GUAR TO OPERATE IN 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS, 
SOL. ANO OTHER 8080 OR 2-80 BASED 5100 
SYSTEMS + 4MHZ 2-80 WITH NOWAITSTATES. 
ж SELECTABLE AND DESELECTABLE ІМ 4K 

LON POWER- S WATTS MARMUM. 5 
ж LOW POWER—8 W IMUM. 
* 200NSEC 4116 A 
* FULL DOCU MENTAT 
* ASSEM үй AND. TESTED BOARDS ARE 
SUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 
ASSEMBLED / 
TESTED KIT 


_2716-450%5®6..................... 


VISTA Ұ-200 MINI-FLÜPPY SYSTEM 
% S100 DOUBLE DENSITY CONTROLLER 
ж 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
ж MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 


$685.00 
ж EXTRA DRIVE, CASE & POWER SUPPLY 
$385.00 


IBR X 1 DYNAMIC НАМ 
THE MK4116-3 IS А 15,384 ВІТ HIGH SPEED 
NMOS, DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK, TEXAS INSTRUMENTS, OF 
MOTOROLA 4115-3 
* ТЕ ACCESS TIME, 375 NSEC CYCLE 


t 
ж 16 PIN TTL COMPATIBLE 
ж SURNED ІМ AND FULLY TESTED 
ж PARTS REPLACEMENT GUARANTEED FOA 
ONE YEAR 
$9.50 EACH ІН QUANTITIES DF 8 


BETA COMPUTER DEVICES 
Р.О. BOX 3455 
ORANGE, CALIFORNIA 92665 
(714) 633-7280 
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histogram plotter, all 
carefully styled according to 
the rules. 

But the book's piece de 
resistance is a long program 
called Stylist. Written in 
minimal BASIC, Stylist 
illustrates how a complex 
program (which Nevison 
admits might be better writ- 
ten in a more structured 
language) can be cleanly and 
clearly structured within the 
confines of BASIC by using 
the book's design 
philosophy. 

Essentially written as a 
giant subroutine caller, 
Stylist is heavily self- 
documenting, impeccably 
easy to follow (hence easy 
to modify), and neatly laid 
out. 

No wonder, for Stylist's 
job is to take as input a raw 
BASIC program and format 
it according to Nevison's 
rules for indented structures 
and spacing. In fact, Stylist 
was used to style the final 
version appearing in the 
book. 

The listing of Stylist is 


MOTOROLA MEMORY ADDRESS MULTIPLEXER— 
MD 32424 


THE MC 3242А IS AN ADDRESS pP ow: 
AND REFRESH COUNTER FOR 16 PIN 
ead RAMS THAT REQUIRE A 128 vele 


EF 
ж CONTAINS MEMORY REFRESH COUNTER. 
* MULTIPLEXES SYSTEM 14 BIT T 0 
THE 7  ADORESS PINS OF THE RA 
ж COMPATIBLE WITH 3480 MEMORY 
CONTROLLER 


ж PART IS GUARANTEED. 
$12.50 EACH 


MOTOROLA DYNAMIC MEMORY CONTROLLER- 
MUC3A80L 


| MEMORY CONTROLLER DESIGNEDTOSIMPLIFY 


CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 
ж GENERATES RAS/CAS AND REFRESH TIMING 
SIGNALS FOR 16K ТО 64K BYTE MEMORIES. 

* GENERATES MEMORY READ/WRITE RR 
ж DIRECT INTERFACE WITH MOTOROLA 
INTEL 3242A ADDRESS MUX AND REFRESH 


COUNTER, 
ж PAAT GUARANTEED, 
13.05 EACH 


$100 MAINFRAME 
AMD CARD CAGE 


ж Wi SOLID FRONT PANEL $239.00 
ж Wr CUTOUTS FOR 2 MINI-FLOPPIES ГҮ 
« 30 AMP POWER SUPPLY 3110.00 


CALIF RESIDENTS PLEASE ADD 6% SALES TAX 
MASTERCHARGE & VISA ACCEPTED PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 
PHONME ORDERS WELCOME 


2-80 CPU • 2-80 CPU е 2-80 CPU » 2:80 CPU 
x 2MHZ OR 4MHZ SWITCH SELECTABLE 
* 2 SERIAL PORTS 
* 2 PARALLEL PORTS 
ж SELECTABLE SAUD RATES 150-9800 
ж POWER ON JUMP ТО ON BOARD 2708 OR 
m ы” {BOARD DELIVERED WITHOUT 


612500 


further augmented by text 
commentary explaining 
more advanced styling con- 
cepts useful in complex or 


lengthy programs. 

Just as not every pro- 
grammer will embrace all of 
Nevison's rules, not every 
BASIC interpreter will 
accept them, Some BASICs 
will balk at blank lines 
(Nevison suggests blank 
REMs as substitutes), and 
some interpreters insist 
inexorably on left justifying 
all lines and removing excess 
blanks. 

There is no disputing that 
Nevison's techniques gobble 
up memory at a ravenous 
rate. (Nevison ran his pro- 
grams on a large time-sharing 
system.) This is too bad, for 
there is little doubt that if 
many of this book's rules 
were applied most programs 
would be not only easier to 
read and understand, but 
more gracefully structured. 


Jon Kapecki 
161 Crosman Terrace 
Rochester NY 14620 


KIM/SYM/AIM-65—32K EXPANDABLE RAM 
DYNAMIC RAM WITH OW BOARD TRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/AIM-65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 

ж PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAY BE EE EP, USING ADAPTOR 

LE. SS44-E BUS EDGE CONNECTOR 

* USES - m (SU JPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

ж BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH САН ВЕ INDEPENDENTLY PLACED ON 
AK BYTE BOUNDARIES ANYWHERE IN A БАК 
BYTE AODRESS SPACE. 

+ BUS BUFFERED hi 145 TTL LOAD. 

+ 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION 

ж ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR, AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
ме RETURNED UNDAMAGED WITHIN 


WITH 32K ЙАМ 
WITHOUT RAM CHIPS ......, 


TAS-80 IGK MEMORY EXPANSION KIT 

ШЕР 3^ ped THE IC'S TO EXPAND THE 

INFRAME FROM 4K BYTES TO 16K 

BYTES OR MAY BE USED iN THE EXPANSION 

CHASSIS. THE KIT INCLUDES: 

* OMSK4116-3 16K X 1, 200 NSEC RAMS. 

+ 1DIP PROGRAMMING SWITCH. 

ж 1SETOFEASYTOFOLLOWINSTRUCTIONS 
THAT ONLY REQUIRES A SCREWORIVER TO 
SUCCESSFULLY COMPLETE THE 
INSTALLATION, 

$80.09 PER KIT 


Circle 34 on inquiry card. 


TO ORDER CALL TOLL FREE 800- 223-7318 


COMPUTER FACTORY 


чє“ PET BUSINESS SYSTEM 


PET 2001 - 16/32K Features Include: 


The PET is now a truly sophisticated Business System with the * 16 or 32K bytes RAM user memory 
announcement of the Fioppy Disk and Printer. This is an ideal * 14K ROM operating system including a machine 
business system for most profassional and specialized fields: language monitor 


medicine, lew, dental, research, engineering, toolmaking. 
printing, education, energy conservation, atc .. 

The PET Business System as a management foal, delivers 
Information 10 all levels of Busineas, previously attainable only 
with equipment many times more expensive. The PET 
Business System із one of the mosi cost efficiant business 
foals today. Here are (ust a few of ihe cost-saving uses іп the 
corporation, professional office or small business: stock 
control, purchasing, forecasting, manufacturing costing, 


custamar records, mailing lisis, atc. . . 


Modet 2040 


$1295 


MODEL 2022 


$995 


* 9-Inch CAT 
* BK ROM expansion sockels 
* File management in operating system 


16K - $995, 
32K - $1295 


* Full-sized Business Keyboard / 
© Upper/Lower case and 64 graphics characters 


= 


DUAL DRIVE FLOPPY DISK 2040 


The Dual Orve Floppy is the latest іп Disk technology with 
extremely large storage capability and excellent file 
management. Аз the Commodore disk is an "Intelligent" 
peripheral, it uses none of the RAM (user) memory of the PET. 
The Floppy Disk operating system used with the PET computer 
enables a program to read or write data in the background 
while simultaneously transternng data over the IEEE to the 
PET. The Floppy Disk is a reliable low cost unit and is 
convenient for high speed dala transier. 

Due to the lataat technological advances incorporated іп this 


TRACTOR FEED PRINTER 


Tha Tractor Feed Printer ta a high specitication printer Ihat can 
primi onto paper (multiple copies) all the РЕТ characters - 
letters (upper and lower case), numbers andgraphics availabie 
in ihe РЕТ The tractor feed capability has tho advantage of 
bccepling mailing labels, using standard preprinted forms 
(customized), check printing for salaries, payables, eic. 

The PET a programmable, allowing ihe printer to format print 


Model 2023 (Friction Feed) - 


(Next day delivery available.) 
FULL SYSTEM NOW IN STOCK FOR IMMEDIATE DELIVERY! 


SUPER WORD PROCESSING SYSTEM 


System includes: 


disk, à total of 360K bytes are available in the two standard $= 
inch disks, without the problems of double tracking or doubly 
density. This із achteved by the use of we microprocessors 
and fifteen memory IC's buik Into the tisk unit. 


Features Inciude: 


в 360K bylas storage * 4K encoder and decoder In ROM 
ә 6504 microprocessor-controfied % 4K RAM 
* 8K operating system in НОМ * Uses singie or double shied lloppios 


2022 


for: width, decimal position, leading and trailing zero's, laft 
margin justified, ines per page, etc. H accepts 8 -іпен papar 
giving up tà four copies. 


Features Include: 
* 150 срв * 6504 mirroprocessor-controlled * (4K RAM butlar 
* Bottom and rear tractor fae? а 4K operating system in НОМ 


$ 8 49 CABLE FROM РЕТ TO DISK OR PRINTER - $38 
CABLE FROM PRINTER TO DISK - 549 


* Anderson Jacobson 841 Seleciric Printer | 


(52395 complete 


with software 


Uns Super Wad lipcrsung 33 sie ia aisi im ИІ? 
Absembhy і өтілді ki nii ras туді hn sg iha БЕТ Т 
(ON auch [sm db | шг Иши тарбы Gnd Le Ti 
Bema maik] ІҢ, url finr THU (eg са! Ha LITT IP T 
ia mills ІШ aT mea тыға рент pin red awe Def 
Peet le manca prins sil үздігі and priserimsáe ішіні 
wary The Super Wik Fintan! ry adiasa ш 
hanged ant (rris іні |1 сан Pepe ітіікете maie {гу 
абат ij нені сеат Ж dy ee Нар dois tee 
wadpeürnnugred айтыр: imines In magi іг Lanig rehenes 
Vha sys. imba n Pariding kullwr bo үніштентчдір nimchs 


BUSINESS SOFTWARE FOR 
PET BUSINESS SYSTEM 


е 16K PET with Full Sized Keyboard 
* Tape Drive Unit 


* Interlace 


anywhere оп the page. Up and down screan s5colling makes 
i 9 a breeze! Commands include end-ta rao! r line 
INDENT, TAB 
the end af a ling ( ang | Tr contrel Output 
formatting includes dynamic print control, indentation. пп? 
justification, line width and line-to-line spacing and 
proportional! fetlerapecing 
Aiso included are programming capabilities for performing 
fui taska 89 direct-mail fomm-letier typing multiple 
printing, and automatic multiple forms entry. You may 
in this syatem in a caszselie or disk drive version 


PERIPHERALS FOR PET 


а gi kipmory Сарага 


* Super Word Processing Software 


Eventide 


LE qd ue. Бараан 
= РЕТ us БЕЛІ баты 
* oz Way Dery Cmimin 


erem in | SPECTRUM 
+ Алёш DR ан os ANALYZER 


іп: 10 Devices... : e Hunts inside tha РЕТ 
а Bucnrd Cases Dine : e Їп Сап 
|. ,,.......2%%.42.44» audio specie analysis 
ре; ы i 
e Тити оа wilh seliwerd 


ang а ЕО 
РЕТ MUSIC BOX | e PFanglacas ізі [ment costing 
from SOUNDWARE 


Matra of doily 
Add music and sound еНәсіз 


MARK SENSE CARD 
to your programs. Compose, READER $750 
play, and hear music on your PET. 


+ Automatic turn-on and card tios 
boards, $f each cassette tapa. | Completely self-contained * Ideal for marking test scores 

Froe programs 

Open Mon-Fri 10-6 Sat 10-4 $29.95 


TO ORDER CALL TOLL FREE 800-223-7318 — T. 
The COMPUTER FAG TORY a2 iuh (12 PET 2001 Fori order desk. Ielez БАШЫ 
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AUDIO 


s Supar Word Processing Package — * Small Business Package 
{Dink $90.95, Tape $24.95) (АЈА, A/P, G/L) 

е Regi Estaie + General Ledger 

+ Siatislics * Super Random Access 

е Banking & Finance е Cash Receipts å 

е Mail Lisl Management Disbursements 

© Data Base Sysiom * inventory Control 


e Pepi oe cual er {for manufacturers) 
SS Min Credit Card| VISA" 
Order $75 , T | 


N.Y residents add 8% sales tax e Same day 
shipmant on prepaid and credit card orders 
« Add $5 shipping for computers, $3 for 
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* Software 


(ep Tools 


Have you thought 
about text editing ? 


Ош ED-80 Text Editor offers a refreshing new approach for the 
creation and editing of program and data files conversationally — and it 
saves money! Its powerful editing capabilities will satisfy the most 
demanding professional — yet it can still be easily used hy the inexper- 
ienced beginner. 


Look at these 
outstanding features: 


B Ву far the best text editor available for microcomputer- 
based systems. 
B Repays its initial cost many times over with its unique 
time-saving editing capabilities. 
B FULL SCREEN window displays for viewing and edit- 
ing data a page-at-a-time, rather than line-by-line. 
® Forward and backward scrolling in the FULL SCREEN 
mode. 
- Displays the results of every edit command. 
W Commands include forward or backward Locate and 
Change, Insert, Delete, Replace, Inline, Input, Print, 
List, Window, Get, Put, Macro, Tabset, Append, Case, 
Scale, and Dump. 
W Simple line-oriented commands with character string 
manipulation capabilities. 
в Text may be located by string value, by line number, 
or by relative line number. 
ш Global string search and replace capabilities. 
@ Commands for moving, copying, and merging edit files 
on the same or different diskettes. 
ш Self-explanatory diagnostic messages. 
m Single keystrokes for the most commonly used com- 
ands. 
Ш Safeguards to prevent catastrophic user errors that 
result in loss of the edit file. 
m Designed for today's high speed CRT's, video monitors, 
and teletypewriter terminals. 
m Thoroughly field tested and documented with a User's 
Manual of over 60 pages. 
ш Compatible with existing CP/M edit files and deriva- 
tive operating systems. 
And remember — in today's interactive programming environment — the 
programmer's most important software development tool is the text editor. 
Our ED-80 Text Editor is working in industry, government, univer- 
sities, and in personal computing to significantly cut program develop- 
ment time and high labor costs. Why not let ED-8O begin solving your 
text editing problems today? 
| Май to: SOFTWARE DEVELOPMENT & TRAINING, INC. бене 
P.O. Box 4511, Huntsville, AL 35802 


ED- BO із protected by copyright and lurnished under a paid-up license 
lor use оп s tingle computer system. 


i 

| 

| Г] Please send additionat intormation. | 

| O Send Diskette, User's Manual, and paid-up license agreement .......... $29.00 | 

| Specity SINGLE DENSITY Diskette сізе.................... Г] 5" О в" | 
Г] Send User's Manual (credited оп purchase of a paid-up license) ......... $10.20 | 

| С] Check or money order enclosed МЮг......................... $ 

l C Please charge to my crediteard.............. [] VISA ГІ Master Charge | 

| = Card No. Bank No Exp.Date | 

| МАМЕ | 
ADDRESS 

l CITY STATE ZIP | 

| SIGNATURE са | 


SOFTWARE DEVELOPMENT & TRAINING, INC. 
Post Office Box 4511 Huntsville, Alabama 35802 
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TRS-80 Microcomputer 
Technical Reference 
Handbook 


Published by Tandy 
Corporation 1979 

8.5 by 11 inches, 108 pages 
Radio Shack catalog number 
26-2103 

$9.95 


Since the introduction of 
the Radio Shack TRS-80, 
many hardware-minded 
hobbyists have wondered 
what makes the TRS-80 
tick. Until recently most of 
the details have been miss- 
ing, and the little that was 
known was uncovered here 
and there by various users. 
But now Radio Shack has 
enlightened us all with the 
publication of The TRS-80 
Microcomputer Technical 
Reference Handbook. The 
major contents are: 

System Block Diagram 
Description 

The Memory Map 

Theory of Operation 

Adjustments and 
Troubleshooting 

The Outside World 

Parts List 

Schematics 

The preface explains that 
the book is not intended to 
give an education in digital 
logic, but to teach the hard- 
ware enthusiast the specifics 
of the TRS-80, If you don't 
know a NOR from a 
NAND, this manual will not 
make much sense. The 
preface also warns that, 
should the owner decide to 
open the unit, the warranty 
is immediately void. 

The block diagram ap- 
pears on a double fold-out 
page. The diagram section 
also contains brief descrip- 
tions of the various parts of 
the system. There is 1 small 
error on the block diagram. 
It does not show the lower- 
half of the address bus going 
to the cassette I/O (in- 
put/output) port which 
must be addressed to 
operate. 

A memory map for any 
computer system reveals lots 
of information. The memory 
map in this book shows 
hexadecimal addresses 0000 
thru FFFF, and indicates 
where the read-only 


memory, programmable 
memory, keyboard, and 
video display fall within the 
addressable space of the 280 
processor. 

The memory map shown 
is for a Level [ machine; 
it is necessary to 
figure out what the address 
usage would be for a Level 
II machine. 

The real substance of the 
book is the "Theory оё 
Operation" section. Each 
separate section of the 
TRS-80 is explained in 
detail. This section of the 
book is the largest, and the 
video-display logic subsec- 
tion is the largest within 
theory of operation. 

The TRS-80 uses some 
unusual design techniques 
and a few uncommon parts. 
Ап example of this is the 
memory-mapped keyboard. 
The theory behind these 
design techniques and 
unusual parts is explained 
clearly, so that a person 
who has never seen these 
things can readily under- 
stand them. 

Throughout the theory of 
operation section, many 
explanations are of the type: 
"gate X goes low causing 
gate Y to go high". This 
causes the reader to refer 
constantly to the schematics 
at the back of the book, 
necessitating a lot of irri- 
tating page turning which 
could have been avoided if 
that portion of the 
schematic had been 
reproduced on the page with 
the description. 

Scattered throughout this 
section are many timing 
diagrams which, when used 
with the schematics, make 
the circuit descriptions easier 
to understand. 

The “Adjustments and 
Troubleshooting" section is 
also filled with infor- 
mation. Included are power 
supply checks and adjust- 
ments; section isolation 
using a flowchart; processor 
problem isolation using a 
flowchart; and 
troubleshooting for the 
keyboard, video-display 
logic, cassette interface, and 
power supply. These 
troubleshooting sections 
contain hints, and suggest 
possible bad parts causing 
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Were about to make 
anew name for ourselves. 


Not that the old one was so bad. As 
Ithaca Audio, we've made quite a name for 
ourselves. As the source for CPU, memory, 
video display and disk controller boards to 
upgrade other makers' mainframes and 
peripherals. The company that makes 
those neat little RAM expansion kits. And 
the folks behind the world's only Z-80 
Pascal compiler. 

But as much as we've enjoyed im- 
proving other people's equipment, we've 
been quietly moving towards larger en- 
deavors, with alot of encouragement from 
our customers. Listening to people's prob- 
lems, as well as their needs. And, as a prime 
mover behind the IEEE S-100 Bus Standard, 
answering some really knotty questions. 

One ofthe results is our new identity. 
And our first new product: the Inter- 
systems DPS-1. An IEEE S-100 compatible 
mainframe with features that live up to its 
looks. Dependable operation to 4 MHz. 
Twenty-card capacity. A modular power 


т 


supply. And something по one else has — 
built-in breakpoints to give you a faster, 
more powerful tool for testing software as 
well as hardware. Directly accessible from 
an easy-to-use front panel that's as reliable 
as it is functional. In short, an intelligently- 
designed computer for the intelligent user. 

There's a lot more to Intersystems. In 
hardware. And software. All available 
through the nationwide dealer network 
we're now assembling. 

You can watch this magazine for 
updates. Or contact us directly for straight, 
friendly answers and detailed information 
from key staff people. Just the way you 
always have. Because even though we're 
making a new name for ourselves, we'll 
never forget who made it possible. 


Кен Із 
Ithaca Intersystems Inc. 


1650 Hanshaw Road/P O. Box 91 
Ithaca, NY 14850/607-257-0190 
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various problems. The 
subsection on video ailments 
contains a handy table that 
shows the frequency of the 
signals to be found at 17 dif- 
ferent logic gates in the 
video divider chain, There is 
also a small program and 
instructions for adjusting the 
horizontal and vertical 
centering. The power supply 
subsection has a table that 
shows the voltages on all the 
pins of the 2 723C voltage 
regulators. 

Perhaps the most inter- 
esting section in the book is 
the one entitled "The Out- 
side World". Here the hard- 
ware enthusiast can learn 
how to hook up an 
automatic back scratcher or 
cigarette lighter to the 
TRS-80. Two techniques of 
external circuit interfacing 
are presented: memory- 
mapped addressing and I/O 
port addressing. The authors 
were kind enough to include 
schematics for a coffeepot 
control using both techni- 
ques, While these particular 
examples may not interest 
everyone, they do serve to 
illustrate how easy it is to 
make your computer do 
things other than run pro- 
grams. Also included is a 
BASIC program to turn on 
the coffeepot. 

The last part of this sec- 
tion has a chart showing the 
signals present on each pin 
of the expansion connector 
and an explanation of the 


function of each pin. Armed 
with the information in this 
section, the hardware 
designer should be able to 
interface just about anything 
to the TRS-80. 

The "Parts List" section is 
just that! lt contains many 
individual lists headed by 
the part type, such as 
resistors, capacitors, inte- 
grated circuits, etc. А part 
number is also given for 
each part. However, there is 
no correlation between these 
part numbers and Radio 
Shack catalog part numbers. 
For example, the technical 
manual number for a 
741,574 flip-flop is 3102015, 
while the Radio Shack 
catalog number is 276-1919, 
Fortunately, with integrated 
circuits, a part number is 
not really needed as long as 
the part is marked with its 
standard 7400 series 
number. Ав for most of the 
other parts, it is possible to 
substitute for the part just 
by reading the part descrip- 
tion. 

The "Schematics" section 
contains information on dif- 
ferences in the read-only 
memory parts of Level ] 
machines, as well as 3 
figures showing schematic 
diagrams. One diagram 
displays the logic on the 
small printed circuit that 
contains the read-only 
memory devices in Level I] 
equipped TRS-80s. This 
board is attached by 


adhesive tape to the main 
printed circuit board. A rib- 
bon cable extends from it to 
the socket intended for the 
Level I read-only memory. 

The other 2 figures show 
different sections of the logic 
contained on the main 
printed circuit board and the 
keyboard printed circuit 
board. These figures appear 
on long, fold-out pages. The 
first page contains the Z80 
processor, 3-state buffers, 
memory, address decoding, 
and keyboard, The second 
page shows the electronic 
logic for the system clock, 
video display, cassette I/O, 
and power supply. Spare 
gates are shown on both 
sheets. The schematics are 
well drawn, clear, and easy 
to read. They become rather 
awkward, however, when 
stretched out on a 
workbench that is probably 
already inhabited by the 
opened TRS-80 and the 
associated test equipment. 1 
would have preferred the 
schematics split into at least 
4 pages. 

The book is written in a 
clear, easygoing style. 
[However, the authors often 
use engineering jargon where 
it would have been simpler 
to use plain English . . . 
RSS| The authors are not 
identified. Scattered here 
and there in the manual are 
many valuable trouble- 


' shooting tips of a general 


nature. (Ап example is the 


FOR 6800 USERS 
A VIEW OF THE CLASSICS 


paragraph on checking open 
collector outputs.) All of the 
figures in the book are large 
and easy to read. Except for 
the previously mentioned 
criticism of the main 
schematic, I consider this a 
plus. 

Conspicuous in its absence 
js a discussion of the video 
monitor. No schematic is 
given, nor is its operation 
discussed. І consider this to 
be the only major fault with 
the manual, one that surely 
will be corrected with the 
next revision. Also absent is 
a schematic of the power 
supply. 

Ав mentioned earlier, the 
intent of this book is not to 
give an education in digital 
logic. It does not even 
attempt to impart 
knowledge about the inner 
workings of the Z80 pro- 
cessor. That is beyond the 
scope of the manual. Nor 
does it explain what is con- 
tained in read-only 
memory. Software is men- 
tioned only in passing. What 
the book does teach is how 
all the various devices work 
together to form the 
TRS-80. Despite its faults, 1 
consider this manual a 
valuable addition to the 
library of any hardware- 
oriented TRS-80 owner. Ш 


Ken Fordham 
7612 La Mesita Ct 
Tampa FL 33615 


The first Micro Works PSB-08 PROM Board was assembled and burned in over two years ago—eons in the micro wortd. Designed 
as an efficient, cost-effective EPROM storage system for the SWTPC 6800, its flexibility accomodates all the new S-50 computers 
оп the market —SWTPC 6809, GIMIX, MS! and Smoke Signal Broadcasting. Тһе 2708 EPROM remains ап inexpensive, capable 
media for storage of subroutines, I/O handlers, monitors and even BASIC interpreters while the cost and availability of 2716s still 
don't justify their purchase. PSB-08 has space for up to 8 2708 EPROMS and the following exclusive features: 


* 1K "scratch pad" RAM—more than enough temporary storage capacity for any program requiring up to 8K of PROM 
* Dip-switch addressable PROM and RAM, to start on any BK boundary in memory 
* МО select capability lets you move the I/O locations to any unused 1K block in EPROM memory space, permitting memory 


expansion to a full 56K contiguous user RAM 


Originally intended for use with 6800-based system software, the PSB-08 will continue to be a valuable tool for years to come with 
your 6809. And the relocatable I/O feature lets you keep your 6800 system up-to-date. 


The past two years have seen many microcomputer products come and go. In our history, there have 
been no takers on the PSB-08's warranty. Like the classics, our PROM board endures. Price: $119.95; 
regulated + 12v.: $124.95 


Р.О. BOX 1110, DEL MAR, CA 92014 714-756-2587 
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13 INCH COLOR VIDEO MONITOR 


COMMAND MODULE 


There's a computer in your future. 
And the future із now. 
We've entered u riw und exciunmg era = the ageof hie 
lio me eumpulerz. Maybe you're ulreudy quite kmwl- 
edygenhls about vumpulerx aud аке docking for the 
mus prüjpriniming power nid versatility for your 
money, Maybe xir ve шкі red abit jt, ind want te 
learn more, Either way, ye need ta [ok daddy at 
Texas Instruments ТІНІН Home Computer. 

The TI wax designed to be the first 15e home 
computer => skilled computer nyers aml beginners 
nlike wili Ins able ta put (E ta eiTective ase right away 


If you know computers, you'll quickly see the 
difference in the ТІ-99/. 

Texas [ristruments has taken those features 

yai ve імен wailing - plus «ome yn muy nat have 

henri иһин yet 7 and ineluiled them m »ne incredibile, 

Йаш сари 55 stem. The TE 5004 ji es уен 

un unmatched combination of featuvis amd vapa- 

Inhituex, пету. 

* l'an erful THR АЖ = Built-in Et-dint, loating 
pam BASIC. Falls compute witi ANSI Minimal 
BASIC, but with sqeeiml features 4ml хі Ни» 
fur eador, sonimd asd graphics. 

s pta 72h а?а! memor: capacily = 16k RAM (Ran 
tam Access Memur ЗАҚ ROM (Read (пі, Memory) 
pius up to BR ROM in ТГ» Solid State Software 
Comman Modules. 

a JAR ВОМ ~ Operating system. BASIC, Поште 
pomt, sound ағы eatur geaphics safi war are eon 
питта КОМ. 

и JEcalar graphics capabilits — Egsy-to-iccess, tugh- 
renalütion graphics have special features that let 
you deine your owr rharacters, create anininted 
rispinys, charts, zrgphs...and mare, 

s Уні and sound effects Fros ules ошку 
пило “леи у. Buhi three-note chords anid adjust 
frequency, duration and volume quickly and simply 
You can build notes with short, strat forward 
commands Five octaves from 110 Hz (Негіз) 
te beyond 40,000 П>, 

+ Huilt-in equation calculator — Unique convenience 

feuture helps you find quick solutions to everyday 

math problems, ав well as complex scientific cateu 
lations. Directly accessible from the keyboard. 


99/4 DEALER INQUIRIES INVITED—CONTACT NEECO FOR INFORMATION 


SOLID STATE SOFTWARE 


PROUDLY ANNOUNCES THE REVOLUTIONARY 
TI 99/4 PERSONAL/EDUCATIONAL COMPUTER! 


зекет. 


99/4 СОМРЧТЕН 
MAIN CONSOLE UNIT О 


If you're new to computers, the TI-99/4 

іх for yau. 

You can begin usur the ТІ Home Computer literally 
minties after you unpack Н. Without any previous 
eampuler experienee өг programming knowledge. 
You simply anap in one of TT Solid State Suftware'* 
Unmimand Modules and tuurt а fi kere Step-by> 
slip iristructiuns are displayed right nn Ube screen, 
Se cay or just иін antera (n sour family can use 
tbe ТІЗЕ. 


Two pioneering lechnaligical developments 
in particular set the T1-39/1 apart from the rest. 
Solid State Speech! * = This optional speech synthe 
жілег enables the T] 594 10 literally speak — tu provide 
verbal prompts and speci) mexsages to Uhr user. 
Actually reproduies the human vare electronically. 
Hundreds of woreda ice пенгініңе, and plug-in word 
modules will add hundreds mure, Tis exclusive 
techpulugr lets yeu call up the words you want 
by simply typing them sn. (outstanding хоке clarity 
and fidelity. Solid State Speech is a proven technology 
already on the market in THs unique Spenk & Spell*" 
elertranic learning aul for children, 
Solid State Sufa are’ " Command Modules — Available 
in a witty range of application ureas, these optional 
ROM modules actually add application program 
memury to yaur TI-904. They fet sou use the TI 
Ноте Computer immediately, with ne programming. 
Serius programmers will uppreciate the time and 
effort saved by these pre-pragrammed modules, Plua, 
they ll let you introduce your famiy to the computer 
ti the eiijext possible way. Solid State Software waa 
pioneered by TI for use with itx powerful program- 
тәре ealculiturs. 


А world of genuine, practical applications 
exist for the ТІ Home Computer right now. 
Ín addition to the many personal finance, home 
management, educational and entertainment uses 
for Lhe TI-99/4, there are also a variety of home 
business and professional applications, The T1-99/4 
ша powerful problem-solving tool — an ideal solution 
where larger, more expensive computers would be 
impractical. 


Superior color, music, sound and 
graphics—and Т1 powerful 
extended BASIC —all built in. Plus 
a unique, revolutionary Solid State 
Speech Synthesizer and Texas 
Instrument's special Solid State 
Command Module Software. 


е MANY COMMAND MODULES 


OPTIONAL SOLID 
STATE SPEECH 
SYNTHESIZER 
5149.95 


Texas 


Instruments 


ТІ-99/4 
Home Computer 


ACCESSORIES TO BE AVAILABLE: 


[| 


e 32 Character Printer 
e Н5232 Peripheral Adaptor 
e DISK STORAGE/MEMORY 


CALL OR WRITE FOR FULL PRODUCT 
INFORMATION AND LITERATURE 


99/4 Computer ........51150— 


(includes Console, Video Monitor, and Demo Moduie) 


SPEECH MODULE ........ 5149.95 


|263 Words, available OCT/NOV) 


COMMAND MODULES ... 20 to *60 


NEECO 15 PLEASED TO ANNOUNCE THAT WE HAVE BEEN SELECTED AS ONE OF THE ТІ 99/4 COMPUTER 
DISTRIBUTORS FOR THE NEW TEXAS INSTRUMENTS 99/4 HOME COMPUTER. OUR GOAL IS TO MAKE THE TI 
99/4 COMPUTER, IN ADDITION TO OUR MANY OTHER PRODUCTS, AVAILABLE TO INDEPENDENT COMPUTER 
STORES NATIONWIDE. 99/4 PRODUCT AVAILABILITY IS SEPTEMBER/OCT BUT IS ALWAYS SUBJECT TO TEXAS 
INSTRUMENT'S 99/4 PRODUCT ALLOCATION. 


NEECO 
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NEW ENGLAND ELECTRONICS CO., INC. 
679 HIGHLAND AVE., NEEDHAM, MASS. 02194 
MON. - FRI. 9:30 - 5:30, EST. 


(617) 449-1760 


MASTERCHARGE OR VISA ACCEPTED 
TELEX NUMBER 951021, NEECO 
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Figure 1: Schematic for the Handy Pulser. 
Switches SW4 апа SW5 allow selection of 
positive or negative going pulses. Switch 
SW2 is a momentary contact switch 
which allows single pulsing. All resistors 
are .25 W and all resistances are measured 
in ohms. All capacitor values are given in 
microfarads. 


%5У 


è 


PRICE: $129.00 
We also carry the SYM-1 
Microcomputer with manuals $269.00 
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Handy Pulser 


Bob Chrisp 
3428 Executive Ау 
Falls Church VA 22042 
%5У .5У 
IC3 Ica 
7407 7407 


544 


+5¥ MP 
C3 Ж 7 
7407 + 


+5 


+ 
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VAK-1 MOTHERBOARD 


Designed specifically for use with the AIM-65, SYM-1, and КІМ-1 microcomputers 
Standard KIM-4* Bus 

Fully buffered Address and Data Bus 

Provides 8 expansion board slots 

Complete with rigid card-cage 

All JC's аге socketed 

Provides separate jacks for one audio-cassette, TTY, and Power 

Completely assembled (except for card-cage) 

We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

“Product of MOS Technology 


ENTERPRISES 


INCORPORATED 
2967 W. Fairmount Avenue е Phoenix, AZ 85017 • (602) 265-7564 
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Most of us at one time or another 
have had the need for a TTL 
(transistor-transistor logic) pulser 
source for troubleshooting or circuit 
design. Since most of us are not af- 
fluent enough to afford sophisticated 
test equipment we will usually kludge 
a TTL oscillator or pulser when the 
need arises. However, the next time 
we need our handy little circuit we 
end up searching our goody box only 
to find that we have used the parts in 
another piece of equipment. 

What I have tried to put together is 
an inexpensive oscillator that 
hopefully will stay in 1 piece and be 
ready when needed. In an effort to 
keep it simple and inexpensive I have 
left out some of the niceties that are 
found іп your more expensive com- 
mercial test gear: variable pulse level, 
variable offset, rise and fall time con- 
trol, double pulses, etc. 


Design 

Three integrated circuits form the 
basis of the oscillator: a 555 timer 
connected as an oscillator, a retrig- 
gerable oneshot and a hex driver. 
Potentiometers R1 and R2 in conjunc- 
tion with the capacitor selected by 
switch SW1 determine the operating 
frequency of the 555. I used poten- 
tiometers for both resistances so that 1 
could have control of the duty cycle. 
The equation for the operating fre- 
quency is given by: 


f2. 1.44 

(R1+2(R2))C 

The output of the 555 is connected to 
a 74122 retriggerable oneshot. The 
use of the oneshot allows independent 
control of frequency with the 555 and 
independent control of pulse width 
with the 74122. The combination of 
the 2 integrated circuits lets you trig- 
ger your oscilloscope from one edge 
and the other edge triggers the 74122. 
The 7407 was included for drive 
capability. SW3 allows for single 
pulse operation and SW4 and SW5 
provide positive and negative sync 
and pulse outputs respectively. 


Construction 

The 3 integrated circuits were 
mounted on Micro Vectorbord using 
wire wrap sockets, The pull up 
resistors were mounted on the same 


board with wire wrap pins. The re- 
maining components were mounted 
on the front panel. I decided not to in- 
clude a power supply in this design 
because the pulser is always being 
used with a breadboard which has its 
own supply or it is being used on my 
processor. By using the supply of 
whatever I am working on І don’t 
have to run extra ground leads. 


Variations 

If you anticipate doing a lot of 
work where you must be synchro- 
nized to an external signal, then SW6 
could be replaced with a single-pole 
triple throw switch with the third 
position being the output of a 7413 
Schmitt trigger. The input of the 
Schmitt trigger would be your exter- 
nal signal. 


Utilization 


There are 2 things to be careful 


about in the use of the Handy Pulser, 
One, there are certain combinations 
of operating frequency and pulse 
width that will give you a constant 1 
or 0 output; two, make sure the delay 
between your oscilloscope sync and 
pulse output keeps you on the screen. 
Otherwise, you can be delayed right 
off the screen. 


Specifications 
With the values shown in figure 1 
the unit's specifications are: 


€ Pulse repetition frequency .05 Hz 
thru 400 kHz 

€ Pulse delay 2 us thru 3 seconds 

€ Pulse width 2 д5 thru 5 seconds 


Final Comments 

As I mentioned before, I decided 
not to include a power supply in this 
design but rather use the supply of 
whatever I am working on. One pro- 
blem that arises is that most manufac- 
turers do not provide convenient 
places to pick up the +5 V and 
ground. Rather than install separate 
connectors on each card, I installed a 
5 V regulator with convenient con- 
nectors on the mainframe of my com- 
puter. This has proven to be a great 
asset. If nothing else, it is a handy 
place to find ground since the frame is 
not ground. І used an LM-309 
regulator with pin jacks and ter- 
minals. m 
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Computer terminals, business systems, 
lab components . . . they all need desks 
and enclosures. That's what we're all 
about. Computer Furniture and Acces- 
sories offers a standard line of furniture 

| suitable for a wide variety of applica- 
tions. Handsome, rugged, economical 
furniture in all shapes, sizes and colors. 
Basic models shipped from stock in 
days, not months. And we're nice people 
to deal with. What more could you 
ask for? 


CF*A 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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TRS-80 SOLUTIONS! 


BUSINESS 


Appolniment log by М. Kelleher. Perfect for the 
professional. Accepts name and address, meeting 
start and endings, subject matter, derives elapsed 
time. For Level II, 16K $9.95 


Payroll by Stephen Hebbler. Comprehensive 24 pg. 
manual with step-by-step instructions inciuded in the 
package, Prints W2 and 941 information. Disk - 
$59.95. 


Май Lisi 1 by Michael Kelleher is the economy mode! 
of disk-based mailing [ist programs. Uses a single 
drive and handles up to 1400 names per disk, plus 
provisions far sorting options. 16K, D $19.95. 


BUS-80 
Тһе Business Software People® 


Juat about everything you need ... within 1 | 

| year, parlicipants recelve programming for 

| Inventory, Accounts Receivable, Accounts 
Payable and General Ledger systems, plus 

| Salas and Payroll. Complete documentation 
and soltwara on diskeite, $200.00 


EBD HERE CO ERE МЕН CERE О (ERE г В МАШ 


-————————*4 


Mail Lisi II by BUS-B0. Complete mail list system for 
dual disk. Enter, update, merge, sort, and print 
mailing labels, D, 32K $99.95 


Small Business Bookkeeping by Roger МУ. Rabitaille, 
is based on the Dome Bookkeeping Journal, sold for 
years in stationery and discount outlets. Level 11, 4K 
with ($22.00) or without ($15.00) Dome journal. 


Small Business Bookkeeping For Disk by Miller 
Microcomputer Services and Roger W. Robitaille, Sr. 
Extended version, 32K Disk. Vib journal $31.95; 
without journal $24.95. 


Inventory 5 by Roger VV. Robitaille, Sr. 240 stock 
items can ba contained using the full 6 data areas and 
2 pieces of alpha information. Level 1, 16K $25.00 


Inventory 11,2 Disk based program allows for 
creation, maintenance and review of over 2,000 items 
per clean diskette. Operates under Disk BASIC, DOS 
2.1 wiih minimum memory allocation. D, $59.95 


Electric Pencil by Michael Shrayer. A word 
processing system, Insertions, additions, deletions 
and corrections made more easily than with an 
editor's pencli. Perfect text printouts. Level ІІ, 16K, 
$100.00. 32K Disk, $150.00 


Accounts Aecelvable 11 by S. Hebbler. Does your 
billing, provides running balance, tracks overdue 
accounis, custom message printing option, much 
MORE. Requires 32K 2-disk system $79.95 


General Ledger | by M. Kelleher. Establishes, 
defines, deletes and sorts up to 400 accounts. Up to 
200 entries per sessian. For small-to-medium 
businesses not requiring double entry books. A com- 
prehensive, flexible accounting system. Requires 
32K disk. $79.95. 


Inventory System 2.3 by M. Kelleher. One of small 
business management's most difficult problems 
brought under control. Keep current on price 
increases, shrinkage, low stock, profit margins. 
Program can handle up to 1,000 items per data 
diskette. Improved version, lower price. With 
documentation $99.95, 32K 2-disk. 


Тәхі-80 by Frank Rowlett. Fully-documented text 
processing system for disk. Create, edit, move, 
delete, insert, change, print words or lines. D, 32K 
$59.95 


8080-280 Conversion by M. Kelleher. Permits you to 
enter 8080 codings and returns tha 280 equivalent. L 
П, 164% $15.00 

Basle Statistica by Steve Aeisser, Pearson product- 
movement correlation coefficient, chi-square, Fisher 
T-test, sample analysis of variance, Z-scores and 
standard scores, with а random number generator 
built in ta simulate data. L Il, 16K $20.00 
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қын ШШ dI: QUEDAR > UR ке HERO ERE РР ВЧ 5 А. 
ST 80 - Smart Terminal 
Lance Micklus 
Turns your TRS-80 into a computer terminal. Í 
Features include CONTROL key, REPEAT à 
key, ESC key, RUN key and a functioning | 
BREAK key. Lets you list Incoming data on | 
line printer. Reprogram RS-232-C switches 2 
from keyboard, making baud rate changes | 
simple. Level It, 16K $49.95 
ST80D | 
Lance Mickius | 
Contains extensions for disk drive systems to 
exchange tiles with a timesharing computer | 
or another TRS-80. Can be customized fy 
redefining translation tables. Can transmit | 
any type of TRS-80 ASCII file, also binary 
tilas. А practical, full-feature terminal | 
à program of professional quality. For 32K disk | 
| systems $79.95. ы 


WANTED 
USED TRS-80 EQUIPMENT! 
We buy and sell used equipment 


Sample Prices: 
BUY 

275 

500 


UNIT 

АҚ Level I 

16K Level 11 

ЕК Interface 175 

#1160 Disk Drive 300 
CALL OR WRITE FOR DETAILS! 


NEW! ALL TRS-80 EQUIPMENT, 10% OFF! 
Factory sealed, with a Radio Shack sales slip 


and warranty! 16K Level Il - $764.00, 16K 
Interface - $403.00 (plus shipping). 
Call Or Write Far А Complete Price List. 


“NOW AN AUTHORIZED EXIDY DEALER" 


Step up to the amazing Exidy Sorcerer. 
Features high-resolution graphics, 64 x 30 
character video, monitor and fast íloating- 
point BASIC іп ROM, user-definable charac- 
ler set, and {һе bes! keyboard of any micro. 
Sorcerer power can be yours for $995 [8K 
ВАМ), $1145 [16K], and $150 per 18K 
additional. A wide range of system and 
application software is also available, 


манера AI CHE ШЕШ! Gs CD 5 "ЕШШ ‹ › ERE ERE ERR ERE ERE карашы | 


NEWDOS 
Apparat 


DISK ERROR SOLVED! Stop blaming your 
drive, fix your DOS with NEWDOS: an 
enhanced disk-operating system capable о! 
correcting over 70 errors in TRSDOS 2.1 to 
improve reliability, and key bounce, enable 
DOS commands to be called from BASIC and 
much more! Available NOW for 16K systems 
with a minimum of 1 disk drive. $49.95 


NEWDOS + 


includes all the features of the original 
NEWDOS and adds 7 new utilities, Including 
SUPERZAP, Disk Editor/Assembler, Dis- 
assembler, and Level | BASIC for Disk. 
$99.95 


Ue EE EE CH ERE HERE ОЬ ОЬ EE ERE EE HE VERE 


ACTION GAMES 


3а артары! QD VEDO “ШШ. ВАС HEIDI NE ee 
ЕЕЕ) AE EE: dC ВР AED ERE «+ | 


Slalom by Denslo Hamlin. Choose between Slalom, 
Giant Slalom and Downhill. Level li, 16K $7.95 

Air Raid by Small System Software. High speed 
machine language program with large and small 
aircraft flying at differant altitudes. Ground-based 
missile launcher aimed and fired from keyboard. 
Pianes explode when hit, cause damage to nearby 
aircraft. Score tallied for hits or misses. Level | or Il, 
ЯК $14.95. 

All Star Baseball by David Bohike, Level !t, 16K 


$7.95 


Batter Up by David Bohlke. Level ІІ, 16K $5.95 
X-Wing Fighter II by Chris Freund. Piloting an 
X-wing fighter, you're aut to destroy the Death Star! 
А new, improved version of an exciting space 
favorite. Level il, 16K. $9.95 

Ten Pin by Frank Rowlette. А game of coordination, 
the scoring is true to the rules of the sport. Level II, 
16K $7.95 


Taipan бу Art Canfil. Sall the China seas, dodging 
pirates and cutthroats, to make your fortune trading 
in arms and opium. Level 11, 16K. $9.95, 

Balloon Race бу Dean Powell. High above tha 
Atlantic, your balloon musi be cleverly maneuvered 
with the prevalling winds to reach Paris. Level Il, 
16K, $9.95. 


que 


— — — — IH | 


ADVENTURES | 
Scott Adams 


Fee! as if you're manipulating HAL from 2001 | 
when you play these machine language | 
games. Hardly any rules, finding aut із parl 

of the jun. Two adventures on 32K disk, | 
$24.95. Тара - choose from Land Adventure, 
Plrate's Cove, Mission Impossible, The 
Count, and Voodoo Castle - $14.95 each. 


DOG STAR ADVENTURE 
Lance Micklus 


You're trapped aboard an enemy batilestar 
... сап you find the gold, rescue the princess, 
discover the plans and safely escape? Level 
If, 16K $9.95. 


Journey To The Center Of The Earth by Greg 

Hassett. Excellent intraduction to Ihe excitement of 

ADVENTURE. Written In BASIC for ease ol 

$7 9e standing, yet fast and fun!!. Level |1, 16K tape 
95. 


Amazin' Mazes by Robert Wallace. Ever -changing 
maze situation. Level H, 16K $7.95 


Kamikaze by Russell Starkey. Command your ship 
against attacking suicide planes. Machine language 
graphics make this fast and funl L Il, 165 $7.95 


Space Battles by Level IV. Assume the role а! 
Galactic mercenary, roaming the universe in search 
of enemy aliens and the bounly you reap from 
destroying their ships! Danger, thrills, fast aclion -- 
and financial headaches as well! Features three levels 
of play, fast, machine language graphics, real-time 
input, Level ІІ, 16K Tape or 32K Disk. Tape - $14.95; 
Disk - $19.95. 


кенін Nd ERE n 1-ШЕШ- ьа ERR айр 


MISCELLANEOUS 


Diskettes Dysan 104/1 Box of five, $24.95 + 
shipping. Verbatim, box of ten, $34.95 + 
shipping/ handling. 

280 Instruction Handbook by Scelbi Publ. $4.95 
+ $1.00 shipping handling. 


The BASIC Handbook by Dr. David А. Lian $14.95 + 
$1.00 shipping/handling. 


Percom Disk Drives. Single or dual, for TAS-80's. 
Reliable, high quality, priced $100 lower ihan 
comparable units! Single drive - $399.00; Dual Drive - 
$799.00; Cable (required) - $29.95. 


Floppy Armour! M Protective envalapes far shipping 
floppy disks, of high-density, ultra-lighlweight 
polymer. 5-раск, $4.95 + $1.00 shipping handling 


$1.00 
$1.00 


C HÀ] md 


| 16K MEMORY KITS 
Ithaca Audio { 


| B tested, guaranteed 16K RAM's, amazing j 
low price - $99.95, | 


———— | 
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Electronics Assistant by John Adamson, Profession- 
ally written. Vill draw sample schematics and help 
you design active and passive low-, band-, and 
high-pass fillers, coils, altenuator networks, and 
three types of impedance-matching networks. 
Extensive graphics, опе key selection routine, Level 
П, ЛЕК - 59,95. 


SIMULATIONS 


3-D Tic Тас Tos by Scott Adams. Three skill levels -- 
author warns you to practice before tackling 
computer's third skill level. | or Il, 16K $7.95 


Star Trek 11.3 by Lance Micklus. One of the most 
advanced Star Trek games ever written. Level 11, 16K 
$14.95. 


End Zona by Roger VW. Robitaille, Sr. Authentic 
football simulation, right down to ihe 2-minute 
warning. Leve! | or |!, 16 $7.95 


Cribbaga by Roger VV. Robitaille, Sr. You versus the 
compuler cribbage played by standard rules. Level | 
or |I, 16K, $7.95. 


“Round thea Horn by Rev. George Blank. You're the 
captain of a clipper ship racing from New York ta San 
Francisco. Level Il, 15K $9.95 


Concentration by Lance Micklus. One of the most 
popular television games. Level | or |І, 16K $7.95 


Salari by David Bohlke, You're in the running for a 
film contract at a major Hollywood studio. To qualify, 
you must photograph the most wild animals In their 
natural habitat, Level il, 16K $7.95. 


Pork Barral by Rev. George Blank. Places you in the 
shoes of an aspiring Congressman. Level |, 16K 
£9.85 


Tsé TRS- 


80 Software Exchange 
1-603-673-5144 


17 BRIAR CLIFF DRIVE 


Backgammon by Scott Adams. Level Il, 16K $7.95 


Chess Companion by М. Kelleher, Comblnes chess 
clock features with ability to record your moves while 
action is fast and furious. Level Il, 16K $7.95 


Sargon Chess by Dan & Kathe Sprackien. Winner of 
the 1878 бап Jose Microcomputer Chess Tourna- 
ment. Level li, 18K $19.95 


Mastermind 11.2 by Lance Micklus. Lets you and the 
computer lake turns making and breaking codes. 
Level |І, 16K $7.95 


PERSONAL 


RPM Calculator by Russell Starkey. А selt-documant- 
ing calculator program. Uses Reverse Polish Notation 
with 4-level stack, 100 memories, scientific functions. 
Level 1], 168K $9.95 


Home Financial Management by М. Kelleher. Turns 
your computer inlo a personal fInancial advisor. Level 
П, 16K $9.95 


Tarot by Frank В. Rowlett, Jr. Probably the best 
future-gazing type program ever written. Try it — 
you'll like it! Level | or H, 18K $9,95 


Ham Radio by M. Keligher. Amateur Frequency Alle 
cations, [D Timer, Q-signal File, Amateur Log 
Routine, Propogatian Forecasting. L Il, 16K $9.95, 
Special Disk-enhanced version, 32K $24.95 


Educator Assistant by Steve Heisser. Five programs 
of value lo educators, Compuie percentage, 
individual sludent averages, class averages, slandard 
test scores, final grades. L П, 16 $9.95 D, $14.95 
Typing Tutor by 80 US. А set of programs designed Io 
teach you touch typing. Takes you from basics to 
high-speed drili, with quizzes and grades. Progress at 
your own pace, and have fun mastering an 
enormously useful skil, Level И, 16K - $19.95. 


MILFORD. WHEW HAMPSHIRE 03055 


Personal Finance by Lance Micklus. 33 different 
budgets can be easily adapted by user to fit hls 
individual meeds. A 2-part program, entry and 
search, Level Il, 16K $9.95 


Advanced Personal Finanes by Lance Micklus. Sama 
as above with advanced analysis routine. Supports 
Disk Files D, 32K $24.95, 


UTILITIES 


КУР Extender бу Lance Micklus. Corrects keyboard 
bounce, upper case lock, permits use as a terminal, 
screen printing. On tape ($24.95) or disk ($29.95) 


Level |І Basic by Microsoft. The most powerlul 
BASIC you can buy for the TRS-80 - in 5K of space, 
opens up fardastls new dimensions! Disk program- 
ming power, graphics commands, editing commands, 
long error messages, hex and octal constants and 
conversions, user-defined functions, much more! You 
gel power that might otherwise cost you hundreds of 
dollars in additional equipment. it's like getting a 
whole new computer! $49.95. 


MMSFORTH by Miller Microcomputer Services. 
New version of the powerful, fast FORTH language 
compiler for TAS-80. Disk version offers viriual 
memory, supports one In four disk drives, has both 
disk and tape input/output capabilities, А slack- 
oriented structured language at an affordable price. 
ММЕЕОВТН cassette version, Level (1, 16K — $39.95 
MMSFORTH disk version, Level ||, 16K $49.95 
MicraFORTH primer $15.00 


TRS-B0O Fortran. Includes the finest 2-80 development 
scllware available: 2-80 Macro Assembler, lexil 
editor, linking loader, plus ANSI Fortran IV on two 
minldiskettes - requires a 32K system with one disk 
drive, NEW REDUCED PRICE (from $275.00]. 
- $195.00. 


System Copy by Kalman Bergen. Makes backup 
copies of object ("system ') tapes. Features include 
copy, verify read, rename, verify write. No 
knowledge of machine language required. Level Il, 
16K $9.95. 


SoftSide 


SeftSida is for pioneers... those hardy souls 
who have adopted а TRS-80, installed it in their 
living roam or office, and unleashed their 
imaginations. 

SoftSide helps you discover the endless 
variety of tasks your new friend will do for you, 
as you build a unique partnership of human 
being and machine. 

We publish soflware for Ihe parlners. Every 
month we publish games, household applica- 
Нот programs. Educational aids, business 
programs. We help you release your expecta- 
tions, fantasies, and dreams. 

SoltSide means Software! 


DEALER 
INQUIRIES 


INVITED 


Software and/or Magazines 


For further details call: 
603-673-5144 


Circle 374 on inquiry card, 


PROG 8O 


А bi-monthly magazine for tha serlous 
programmer who wants to know HOV his 
computer works and WHY. PROG/80 empha- 
sizes technique rather than canned programs. 
The subjects Include machine language, 
construction projects and specialized applica- 
lions soflware, nol just for the advanced 
computer hobbyist, bul for the computerphile 
who wants the mosi from his machine. 


SOFTSIDE 
[] 1 Year- 12 issues $18.00 
PROG/80 
[] 1 Year - 6 issues $15.00 
APPLE SEED 
[]1 Year- 12 issues $15.00 


Exp. Date 
Signature 
Name 
Address 


City State 


Interbank # [M/C only] 


Telephone orders accepted for Master Charge or VISA accounts. Call Monday through 
Friday, 9:30 to 5:30 EST at 603-679-5144 


ЛЛ ЖЕ ИэЖИЛАЛДМАЛ  ДММИЛЛ ЛЛ ВЛ ЛЛ ЛТ ИЛИ аа. 


MAGAZINE SECTION 


AppleSeed, 


IF you're an Apple || pioneer, you've been 
longing for a software publication and hoping 
someone would get around to it, 

Уге have. Apple Seed is lo the Apple I whal 
SoltSide |5 to the TRS-BO. And it's brand new. 
The first issue will roll off the press tn 


RSS 


VRE REEL REE CURR 


PO Box 68 Milford, NH 03055 


O USA first class $25.00 - 1 yr, 
ПІ APO/OVERSEAS surface $25 - 1 yr. 


O CAMADAJ/MEXICO $25 - 1 yr. 
ГІ OVERSEAS airmail $30 - 1 yr. 


ЕЕ 


Zip 
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September or October. Apple I| enthusiasts will 
ваї up this special Introductory offer! 


Сігсів 225 on inquiry card. 


SUPER 
SOFTWARE! 


MICROWARE 6800 SOFTWARE 15 
INNOVATION AND PERFORMANCE 


LISP Interpreter 

The programming language LISP offers exciling new possibilities for 
microcomputer applications. A highly interactive interpreter that uses 
list-type data struclures which are simultaneously data and executable 
insiruclions. LISP features an unusual structured. recursive function- 
oriented syntax. Widely used for processing, arlificial intelligence, 
education, simulation symbolic, and computer-aided design. 6800 
LISP requires a minimum of 12K ВАМ, 

Price $75.00 


A/BASIC Compiler 


The ever-growing A/BASIC family is threatening old-fashioned 
assembly language programming in a big way. This BASIC compiler 
generates pure, fasl, efficient 6800 machine language from easy to 
write BASIC source programs. Uses ultra-fast integer math, extended 
string functions, boolean operators and real-time operations. Output is 
ROMable and RUNS WITHOUT ANY RUN-TIME PACKAGE. Disk ver- 
sions have disk |/O statements and require 12K memory and host DOS. 
Cassetle version runs in 8K and requires HT/58 operaling system. 
Price: Disk Extended Version 2.1 $150.00 

Cassetle Version 1.0 $65.00 


A/BASIC Source Generator 


An "add-on" option lor A/BASIC Compiler disk versions that adds an 
ехіга Ihird pass which generates a full assembly-language output 
lisung AND assembly language source lile. Uses original BASIC names 
and inserts BASIC source lines as comments. SSB and SWTPC 
МіпіМех version avarlable. 

Price: $75.00 


A/BASIC Interpreter 


Here il s—a super-fast A/BASIC interpreter that 15 source-compatible 
with our A/BASIC compiler! Now you can interactively edil, execute 
and debug A/BASIC programs with the ease of an interpreter —then 
compile to super elficient machine language Also a superb stand- 
alone applications and control-oriented interpreter. Requires BK КАМ. 
The cassette version is perfect tor Motorola D2 Kits. 

Price: $75.00 


RT/68 Real Time Operating System 
MIKBUG—compalible ROM that combines an improved monitor/ 
debugger with à powerful mullilasking real-lime operaling system. 
Supports up to 16 concurrent tasks at B priority levels plus real time 
clock and interrupt control. Thousands in use since 1976 handling all 
types of applications. Available оп 6830 (MIKBUG-typejor 2708 
(EPROM-type) ROM. Manual is a classic оп 6800 real-time applications 
and contains а full source program listing. 

Price: RT68MX (6830) $55.00 

RT68MXP (2708) $55.00 


6800 CHESS 


A challenging chess program for the 6800. Two selectable difficulty 
levels. Displays formatted chess board on slandard terminals. Re- 
quires BK memory. Machine language with A/BASIC source listing. 
Price: $59.00 


Our saltware os available for most popular Б800 systems on casselte or diskette 
uniáss olharwisé noted Disk versions available оп S 5 B., SWTPC. or Motorola 
MOOS Please specily which you require Phone orders are welcomed We accept 
MASTEACHARGE and VISA We try to ship orders чиг 24 hours of receipt. 
Pipase call or wrie d you require additional information or our free catalog 
Microware software 15 avadable lor OEM and custom applications 


Р.О. BOX 4865 
DES MOINES, IA 50304 
(515) 265-6121 


MICROWARE 


SYSTEMS CORPORATION 
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Come From...continued 


R Lawrence Clark, 30303 Avenida de Calma, 
Rancho Palo Verdes CA 90274 


While I applaud Mr Bass’ attempts to improve the 
BASIC language (“Languages Forum,” April 1979 BYTE, 
page 238), he has completely missed the point of the 
COMEFROM statement. The primary goal of the 
COMEFROM is to eliminate СОТО», which Dijkstra 
and many other advocates of structured programming 
consider harmful. If the statement can also be used to 
trace back execution during debugging, that is an unex- 
pected bonus. 

I provided a detailed description of the semantics of the 
СОМЕЕКОМ in “А Linguistic Contribution to GOTO- 
less Programming” (Datamation, December 1973). Brief- 
ly, the statement: 


destination COMEFROM source 
is equivalent to the conventional: 
source GOTO destination 
where both source and destination are line numbers, 


The original article describes additional variants, 
which in BASIC would appear as the following: 


IF condition COMEFROM seurce 


and: 


ON variable COMEFROM sourcel, 


source2, ... , sourceN 


Because of the COMEFROM 5 potential for improving 
programming accuracy and readability, I feel it is impor- 
tant to clarify its proper usage. Ш 


Languages Forum is a feature which is intended as an interactive 
dialog about the design and implementation of languages for per- 
sonal computing. Statements and opinions submitted to this forum 
can be on any subject relevant to its purpose of fostering discussion 
and communication among BYTE readers on the subject of 
languages. We ask that all correspondents supply their fuil names 
and addresses to be printed with their commentaries. We also ask 
that correspondents supply their telephone numbers, which will not 
be printed. 


More on Multiple 
Conditions 


Scott Lawrence, 201В Lehman N SUCP, 
Potsdam NY 13676 


David Faught's letter titled “Оп Expressing Multiple Con- 
ditions” in the December 1978 BYTE Languages Forum, 
page 176, does a good job of illustrating the need for a 
language construct to deal with actions based on multiple 
conditions. |, too, found the means available in BASIC, 
FORTRAN, and COBOL (I am not yet familiar with Pascal) 
somewhat lacking. 

This need is met, however, in PL/I by the SELECT group. 
Тһе basic syntax of this construct is shown in listing 1. 


Listing 1. 
SELECT {expression}; 
WHEN lexpression-1, expression-2) actian-1; 
WHEN {expression-3 action-2; 
OTHERWISE action-3; 
END; 


When the SELECT statement is executed, the expression in 
parentheses 18 evaluated and the value is saved. Тһе expres- 
sions in the WHEN statements are then evaluated one at a 
time in the order in which they appear. As each one is evalu- 
ated, its value is compared to the saved value. If a value is 
found that matches rhe saved value, the action specified by 
that WHEN statement is executed and no further expressions 
are evaluated. If none of the values match, ihe action speci- 
fied by the OTHERWISE statement is executed. 

The actions after the WHEN and OTHERWISE statements 
may be a simple statement, a compound such as IF... 
THEN ..., a group of statements within а DO or BEGIN 
block, a GO TO statement, a null statement, a subroutine 
call, or even another SELECT group. After the action has 
been performed, control passes to the first statement after 
the END (unless the action specifies otherwise, of course). 

If the expression in the SELECT statement 15 omitted, the 
expressions in the WHEN statements are treated as logical 
statements and evaluated as a bit string. If any bit in the 
string is 1 (signifying true), the action is performed. (A=B 
would be evaluated as a 1 bit if A and B contained the same 
value.) Listing 2 shows an example of such a SELECT group. 


Listing 2. 


SELECT; 
WHEN (A<B} CALL LESSTHN; 
WHEN {A=B} CALL EQUAL; 
OTHERWISE CALL GRTRTHN; 
END; 


[t is also possible to omit the OTHERWISE statement. [f 
no WHEN statement is selected and there is no OTHERWISE 
statement, an error interrupt is caused. This is useful for 
catching critical data that has somehow gone out of the ac- 
ceptable range. 

[ think this construct meets the needs which Mr Faught 
expressed, and is easier to implement than the alternative 
he suggests. B 
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TRS-80 BUSINESS PROGRAMS 


Se good, they're guaranteed!!! 


These are the best... & we're willing ta hack them up with our software guarantee 1” 

Created by Data Access’ professional staff, our programs are versatile, comprehensive, 
ANT easy ta use. 

Using BASIC and ASSEMBLER, they're fast ready to "RUN". They are powerful tools that 
can expedite clerical tasks, and expand management reporting. 


All programs: 

Have Data Base Management System 
Use ISAM or Hash Access Techniques 
Give Instant Record Retrieval 

Have Interactive Screen Displays 

Use Error Trapping Entry Procedures 
Include Thorough Documentation 
Provide Comprehensive Reporting 
Utilize Fast Assembler Routines 

Run under DOS 2.2 

Include Complete Support 

Run On 2, 3, or 4 Disk Drives 


Ф ФФ +оо + о + ok ob + + t+ 


On-Line Шувпїйгү ...................................................... 5800 
Up to 1800 Items оп 4 Drivas. Distributor|Jobber orientation, Includes invaice printing! 


Paint of Sale wilavantary Control... eee ee eee eee $750 

Completa retail inventory management system. On tha Scraen: builds sales ticket, price items, checks 
for sale prices and qty 5, interactiva low stock alerts, allows price & qty changes {wfaudil), Cash, Check, 
б Сева Cards or Company Charge, & Aeporting: Daily Ticket Joumal, Invantory Transaction Journal, 
Salesman's Report, Stack Status, Profil, & Low Stock Reports. MORE! 


Accounts Receivable .,.................................................. $500 
Up іо 1200 accounts on 4 Drives.Full Trial Balance, Aging, Credit Checking, Monthly Statements. Also 
prints mailing labels for accounts! 


Ganeral Ledger w[Chack Writer ................................... Der aa ras $500 

Prints Checks in Cash Disbursements JL! 800 Accounts & 2100 Transactions/Month on 3 Drives; 
200800 on 2! Supports multiple costiprolit centers, user has complete control of formatting. Prints 
Balance Sheet, Income Statement {P&L}, Ledgers, Journals, Transaction Reports, Posting Керегі... A 
Total Genaral Ledger System! 


Payroll ...........................................,.................. $500 
Up ta B00 employees on 4 Drives! Handlas Federal, Stata, Tips, Dues & Deductions. Complala user 
control af all payroll functions. Prints on the sama check as the General Ledger! 


Mailing зї ................................................... у...» 5210 
Up io 1800 Nemes on 4 Drives! Six character alphanumeric key & 4 character select code for each 
record, Sor! by key. name, stale or ZIP code! 


MANUALS ПИШҮ.................................................... $21) each 


WRITING YOUR DWEN?77777 
Save Days, Weeks, Months with Data Access proven Шү packages. Оп diskette ... 


Memory Sort MEME $39 
Speed operation ol BASIC programs! VERY FAST in mamory assemblar sort, Supplies pre- linked to load 
at any 4K boundary through 48K. 


Disk Sort Rouling8 ....................................................... $78 

Make the most of disk capacity & spoed! Reads random dala fram disk, perlarms FAST assembler sort, 
and returns alphanumerically sorted list ready 10 pass to other program operations in BASIC. Reads & 
soris 1000 records in less Ihan 5 Minutes! Sorts as many records as сап be conisined on your disk 
drives! 


Data Base Manage wilSAM ............................................... $175 

Complete database handling system! ISAM directory; interactive record create, deleta, adit, display and 
print; file compress and backup; routines for loading assembler programs from BASIC; disk sort; INKEY 
data entry subroutines; random and sequential access 10 any record. Interaclive data base specification. 
All source included! 


"Daia Access Corporation guarantees that iis programs will load & run, 
and that they аға frase from programming defects. 
A licensing agreement fs required for sach instalation of the above programa. 


DEALER INQUIRES INVITED 


Cali for the пате of the dealer in your area, or order direct from: 


Data Access Corporation 


11205 SOUTH DIXIE HIGHWAY 
MIAMI, FLORIDA 33156 
(305) 238.7318 
“TRS-B0 is a trademark of Вафо Shack. 
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Data Abstractions and 
Program Correctness 


Earl E McCoy, U-157, University of Connecticut 
Storrs CT 06268 


One of the most interesting and informative aspects of 
BYTE magazine is the dialogue about programming 
languages found in the Languages Forums and Letters 
column. Many times these discussions are initiated by an 
article which included an example program in a par- 
ticular language. The ongoing debate about the strengths 
and weaknesses of various programming languages is 
most informative and useful to those people who know 
only one language well. 

The recent article concerning queuing theory, "Queu- 
ing Theory Part 1: Queue Representation" (April 1979 
BYTE, page 132), by Len Gorney provides a good vehicle 
for discussion. My comments are not to be taken as 
criticism of author Gorney, but as comentary concerning 
BASIC as compared to a contemporary language such as 
Pascal. It is important for programmers to understand 
that the difference between BASIC (and FORTRAN) and 
Pascal is not just one of degree, but one of type as well. 

One of the most important and fundamental concepts 
in modern software engineering practice is that of data- 
abstraction. The data-abstraction has great influence 


TERMINALS 
FROM TRANSNET 


PURCHASE 
FULL OWNERSHIP AND LEASE PLANS 
PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24MOS. 38 MOS. 
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upon program correctness. A data-abstraction is defined 
as a data-structure and the set of operations that may be 
legally performed upon it. Ап example in the queuing 
theory context is the data-abstraction queue, for which a 
data-structure must exist to store its contents, and for 
which 5 operations are allowed: initialization, insertion, 
deletion, overflow, and underflow. The semantic mean- 
ing of these operations is also defined, but will not be 
repeated here so as to avoid duplication of the Gorney 
article. 

How is a queue to be implemented in a programming 
language? It would be simple if a programming language 
included a data-structure of type queue but, to my 
knowledge, none do. [n general there exists an infinite 
number of data-structures of potentíal interest, and no 
language could include them all. Instead, any particular 
language usually includes only a small set of data-struc- 
tures such as reals, integers, and characters; and arrays, 
records, and files of these structures. No insurmountable 
problem exists, however, because a data-structure of in- 
terest can usually be constructed from these existing 
primitive data-structures. Thus one may construct a 
queue data-structure by using an array and 2 integers 
(head and tail pointers). 

Notice that the implementation of a queue data-struc- 
ture in the manner just described does not result in the 
data-abstraction of a queue: the program manipulating 
the array and the pointers is in no way restricted to the 5 
legal queue operations. It is this lack of operation restric- 
Ноп that can result in program incorrectness, particularly 
in large programs undergoing maintenance. For example, 
because the data-structure is global(ie: exposed to the en- 
tire program) a "fix" for a particular problem may result 
in a new problem elsewhere within the program. 

Pascal addresses the data-abstraction concept directly 
by allowing the declaration of more than just variables 
(as opposed to other languages). This includes constant 
variables, which may never be the target of an assign- 
ment operation, and more importantly, the declaration 
of novel data types. For example in Pascal we might 
define waitingline to be a variable of type queue by the 
Following: 


var waitingline : queue; 


Note that we might want more than 1 variable of type 
queue. This is allowed, as are the arrays of queues and so 
on. The contents stored within the queue may be items of 
type integer: 


var items : integer; 


However, they might be persons: 


var items : persons; 

Note that integer is a defined data-structure in Pascal, but 
that queue and persons are not. Before discussing this fur- 
ther, a comment on what advantage this brings the pro- 
grammer is appropriate. 

Recall the definition of a data-abstraction: a data- 
structure and the legal operations upon it. By writing 
procedures and functions for the legal operations upon a 
data-structure we are, in effect, implementing a data- 
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See and Copy 


WITH YOUR LEVEL II TRS- 80: 


TReopy is a cassette tape copying system that iets 
you SEE whal your computer ls reading. 


COPY ANY CASSETTE TAPE** 


With the TReapy system you can copy апу TRS- 
HD pove) IT ¢ugseite tape whether dt is coded in 
Bash or |n machine language. You can alsa copy 
data created by pregrains and you can copy assem- 
bler [bsthnigs, 


YOU БАН SEE THE DATA 

Ав the lage ds being генін, you сап SEE the 
wetwul dita byte-for-byte fram the beginning ta the 
"тШ ol the program, Up (o0 320 bytes are displayed 
m one (me. ASCT characters are displayed on the 
first tine and hexadeeklmal code is displayed on thr 
Inlowing Ine ines. Data is displayed exactly ав И 
ік Input Including memory locations and check sums, 


IDENTIFY PROGRAMS 
Wh TReopy you can identify programs on cns- 
неце tapes without wrilen documentation because 
you van SEE Ube filename, ТЇ you forget to lubed a 
tape, you can use TReopy to display the tape contents 
und identify the cassette, 


VERIFY CASSETTE TAPES 
With Тпсару you can verify both the original tape 
ani the ape caples. You ean make certuin that your 
machine reads the original tape correctly and that it 
makes yte-for-byte. copies, Theupy alae counts as 
И reals yiring you the exact length of the data. 


MAKE BACKUPS FOR YOUR PROGRAMS 
Мпа you can make backup copies of your valuable: 
programs. Many Umes a cassette that you make will 
load better than one that is mass produced, The 
әгіріпші cun then be kept as a backup in case the 
copy 18 damaged, 


MAKE COPIES OF YOUR SOFTWARE 
IF you ure m the Бой иге" business уси van use 
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gage lapes (hab are more efficient than these pro- 
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ін вом пиев df your computer sill not real the 
Hala through normal read instructions! In this way it 
is poasible to read und copy faultytapcs by adjusting 
Ihe. volume control until yog. SEE that the stata is 
(пря properly. 
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SEE, lor Ihe flest tme, свеце data as your com- 
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Just load, verify and copy. You will now be able to 
use Cusselie tapes with conlidenve knowing that 
TReopy is There shen you nec ib 
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With Uu FHeopy sygiem, vou сип SEE what vou are 
deing! 
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24 
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SHIPMENT 


abstraction. For example, in the queuing context, we may 
define procedures for initialization, insertion and dele- 
tion, and functions for overflow and underflow. Program 
correctness is enhanced if these are programmed correctly 
because queues can then be manipulated only in legal 
ways. Remember that queues will be passed to these 
subroutines — not the underlying array data-structure. 
Back to the problem of implementing the user declared 
data-structure types in Pascal. This is accomplished by 
declaring data-structures at a level above variables: 


type persons =... 
queue =. 


Here the dots indicate the data-structures necessary to 
implement the type in Pascal. For example, in the queu- 
ing theory context, we might have: 


type queue — record 
head, tail : 0 . . maxlength; 
full, empty : boolean; 
contents : array |0.. maxlength] of integer; 
end; 


Here maxlength is a constant declared earlier in the pro- 
gram which indicates the legal subrange of the integer 
variables head and tail (used as pointers); full and empty 
are logical variables indicating the status of the queue; 
and contents is an array storing the contents of the queue. 
In this case the queue is storing integers, but it need not 
— it could just as well be persons: 

contents: array [0 . . maxlength] of persons; 
Of course, the meaning of persons would have to be 
declared earlier within the type statement for this to be 
legal Pascal. 

After the user declared data-structures are defined, 

variables of these types can be declared as follows: 

var waitingline : array [1 . . 3] of queue; 
teller 1: queue; 


These 4 queues are restricted to the definition of queue as 
shown above. If necessary, we might declare more than 1 
type of queue (ie: storing a different type of contents) if 
the problem context makes that appropriate. 

Listing 1 shows Pascal procedures and functions im- 
plementing the 5 legal queue operations. Note that the 
parameters are a and b. A change of the b type declara- 
tion is all that is necessary to make these programs 
workable for a different type of contents. Ап important 
point: there is no need to initialize the contents of the 
queue to a particular value and use this value to decide 
how to manipulate the pointers, as is implied by the 
Gorney article. [n fact, by doing so a programmer is sow- 
ing the seeds for future disasters. If Mr Gorney's queue is 
ever exposed to a value of -9, the program may fail. 
Clearly, making correct operation dependant upon the 
avoidance of certain potentially legal entries into the data 
structure is not good programming practice. 

At this time it is informative to step through the BASIC 
language equivalents in the Gorney article using some 
trial data. The complexity of program execution flow 
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32K Board Pictured Above 


New RAM Prices. 


From The Dynamic Memory Company. 


16K —$249 
48К--%500 


32K —$375 
64K—$625 


Ever since we started making 
these memory boards over a year 
ago we have continued to lower 
our prices to stay competitive. 
Due to your confidence in us, we 
are again able to lower our 
prices! Our reliability has been 
proven by months of superior 
performance in thousands of 
installations. Our low-power boards 
are being used by quality-minded 
systems manufacturers across the 
country and overseas. 


4MHz boards now available. 

After receiving hundreds of 
requests, our engineering staff has 
come up with a new version of our 
board which runs on 4MHz Z-80 
systems. It wasn't easy to come 
up with a high speed board which 
would operate as reliably as our 
450ns version, but after months of 
careful design and testing, we did 
it. The price of the 250ns board is 
$10 per 16K additional. 
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All of our features remain. 

Our boards didn't become great 
sellers only because of the price. 
We still offer you our deselect 
feature which allows our RAM to 
overlap with any fixed memory 
areas in your system. Also, the 
RAM area of our board is fully 
socketed so that you can expand 
the board yourself. 

Other standard features include: 
plug selectable addressing on 16K 
boundaries (shorting plugs are 
placed over wire-wrap pins to 
address the board — located on 
the top of the board for easy 
changes), S-100 and 2-80 
compatability and totally invisible 
refresh — no wait states. 


Fully assembled, tested, and 
guaranteed. 

All of our boards go through a 
rigorous testing procedure. They 
are then placed on burn-in running 
а series of memory tests to detect 
any other possible faults. After you 
receive the board, you are backed 
by us with a one year warrantee. 


Low power consumption keeps 
your computer from ''losing its 
cool.” 

The total power consumption of 
our 16K board is typically less 
than 4 watts (+8V @ 300ma, 
16V @ 150ma and —16V @ 
20ma). Boards with additional 
memory typically increase power 
consumption only 1 watt per 16K! 

Standard S-100 Interface. 

Our board is designed to 
interface with any standard S-100 
CPU. АШ of the timing of the board 
is independent of the processor ‘ 
chip, and the board is set up for 
different processors by changing 
two plugs on the board. 


Contact your local dealer. 

To find out more about our RAM 
boards, contact your local dealer. 
If he is unable to help you, call or 
write us for a fast response. 
Central Data Corporation, 1207 
North Hagan Street, Champaign, IL 
61820. (217) 359-8010 


Central Data 
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FOR COMPUTATIONAL APPLICATIONS, including: 
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graphics (scaling and rotations), funclion generation, digital [il- 
tering, FFT's, correlations, matrix operations, etc. 


HMA-1 Hardware Multiplication Accelerator $299 
— hardware generates sub-products 
— SPEEDS integer multiplications by factor 5 
— SPEEDS floating point multiplications by several times 
— functions (SIN, EXP, etc.) also faster 


FPP-1 Floating Point Processor 


$599 

— associated hardware processor calculates fixed and floating 
point multiplications and divisions 

— also computes many mathematical functions (SIN, EXP, LOG, 
etc.) in parallel with CPU 

— SPEEDS all functions by factor 10 (approximately) 


BOTH PRODUCTS 
— S-100 Bus compatible 
— supplied with floppy disk containing support library compa» 
tible with Microsoft FORTRAN (and all its derivatives) 
— random number generators, other lunctions included 
— benchmark programs and measured timing avaiable 
— other software interfaces in development 


Micro Designs 

P.O. Box 497, Tour de la Bourse 
Montreal, CANADA, HAZ 1.7 
(514) 288-0817 


Check, Visa, М/С accepted 
Dealer inquiries invited 


WINCHESTER DRIVE 
CONTROLLER 


The XCOMP DC/M Controller provides the 
OEM with a high performance, low cost in- 
terface to the Marksman® drive. Ап eight bit 
bus permits the DC/M to be used with all 
popular microcomputers. 


XCOIVIP 
INCORPORATED 


8815-А Businesspark Ave., San Diego, СА 92131 е (714) 271-8730 
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makes mental execution exhausting and error-prone — 
which is exactly the point: BASIC programs are not as 
simple as they seem. 

The data-abstraction is complete when a Pascal pro- 
gram uses the 5 legal operations upon its variables of type 
queue. Examples are: 


initialize (teller1); 


if not fullq (teller1) 
then insert (teller, items); 


repeat 
delete (teller1, items); 
write (items) 

until emptyq (teller1); 


Note that the programmer has the responsibility to test 
for overflow or underflow before inserting or deleting 
items from the queue. This is true even though the respec- 
tive procedures do nothing for these operational 
mistakes. 


Listing 1: This simple Pascal program defines the data type 
queue and then describes the 5 legal operations on that data 
type. 


ыраш initialize (var а : queue); 


egin 
ahead := 
a. tail :— о” 
a.full г = false; 


a.emply : = true; 
end; (of initialize) 
procedure insert (var а: queue; b : integer ); 
begin 
with a do 
if not full 
then begin 
empty :- false; 
contents [tail] : = b; 
tail : z (tail + 1) MOD (maxlength + 1); 
if tail = head 
then full : 


end; 
end; (of insert) 
oen delete (var а: queue; var b : integer ); 
egin 
with a do 
if not empty 
then begin 
full :z false; 
b:z contents [ head ]: 
head : = (head + f)MOD maxiength + 1); 
if head = tail 
then empty := true; 


= true; 


end; 
end; {of delete} 
function fulfg (а : queue ) : boolean; 
begin 
if a.full 
then fullq := true 
else fullq : = false; 
end; fof fullq) 
function emptyq rae queue ) : boolean; 
әдіп 


if a.empty 
then етріуд := true 
else emptyg := false; 
end; (of emptyqs} 


Listing 2: The data stack can also be defined in a Pascal pro- 
gram. It is left as an exercise to the reader to translate this pro- 
gram into BASIC or FORTRAN and compare the understand- 
ability of the 2 programs. 


type stack — record 
top: 1., maxlength; 
full, empty : boolean; 
iiie а ; array [t . . maxlength] of integer; 
end; 
procedure initialize (var a : stack ); 
begin 
a.full :z false; 
а.етріу := true; 
a.top := 7; 
end; {of initialize} 
procedure push (var a : stack; Б; integer); 
begin 
with a do 
if not full 
then begin 
empty :- false; 
contents Пор):- b; 
if top <> maxlength 
then top := top + 1 
else fuil :z true; 
end; 
end; {of push) 
Ыы ТЕ pop (var a : stack; var b : integer ) : boolean; 
egin 
with a do 
if not empty 
then begin 
full := false; 
b :z contentsitop] 
if tope > 1 
then ѓор := top — 1 
else empty := true; 
end; 
end; {of pop} 
function шыга, stack ); boolean; 


it a.full 
then fullstk += true 
else fullstk : = false; 
end; {of fullstk} 
шоп ерун (a:stack ) : boolean; 
egin 


if a.empty 
then emptystk := true 
else emptysik := false; 
end; {of emptystk) 


In summary, the data-abstraction is an important con- 
cept that greatly enhances program correctness. The 
Pascal programming language includes this concept; 
BASIC does not. My point again: the simplicity of 
BASIC is a red herring — it encourages sloppy program- 
ming and error-prone programs. А contemporary lan- 
guage like Pascal is explicity designed to encourage error- 
free program development, therefore it is worth learning 
and using. One more point: experienced Pascal program- 
mers know that the language includes pointers as a data 
type so the queue data-abstraction could be implemented 
even more easily than shown here. This particular 
method was chosen to correspond to the approach taken 
by the Gorney article. 

Just as a queue is an FIFO (first in, first out) data- 
abstraction, a stack is an LIFO (last in, first out) data- 
abstraction. Listing 2 shows a Pascal type declaration 
and the subroutines that are necessary to implement the 
legal operations upon a stack. These are included in the 
hope that readers may implement this data-abstraction in 
BASIC or FORTRAN and then compare for themselves 
the relative merits of these 2 languages to Pascal. m 
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DISCOUNT PRICES 


Microcomputers & Peripherals 
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OOKS 
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Фесыныса эуэтаы vMRHA) әуәтим THERES 


Cromemco e SWTPC e , SWTPC ө Lear-Slegler 
Hazeltine e RCA e North Star 
Verbatim е Perkin Elmer and others 


Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 
2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 е 800/523-5355 


Dealer Inquiries Invited 


on ALL Computers, Peripherals, Software, and ALL other fing Radio 
Shack? products. 


Radio Ћаек 


Authorized Sales Center 
1117 CONWAY MISSION,TEXAS 78572 
(512) 581-2765 


NO TAXES on out-of-state shipments. 

FREE Surface delivery available in the U.S. 

WARRANTIES wili be honored by your local 
Radio Shack® store. 
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| MAXIMUM VALUE 
FOR YOUR DOLLAR 


NORTH STAR COMPUTER PRODUCTS 


HORIZON4 46K KIT $4275.00 

16K RAM BOARD КІТ $ 250.00 

32K RAM BOARD KIT $ 475.00 
VERBATIM DISCS FOR NORTH STAR 

BOXOF 10 ......... $29. POST PAID 


COMPLETE SYSTEMS AVAILABLE 
CUSTOM SOFTWARE FOR NORTH STAR SYSTEMS 


CASIO CALCULATORS 
AT DISCOUNT PRICES 


MANY OTHER SUPER VALUES 
WRITE OR CALL: 


A.E.l. 
3854 HACKETT AVE. 
LONG BEACH, CALIF. 90808 
(213) 421-4845 — (213) 429-0535 
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Memorex 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLD! Buy any 
quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 


100 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cat. call 
(805) 543-1037) 


List $100 — 10for$750 50 for $32.50 | 


MICROSETTE CO. 
777 Palomar Ave. - Sunnyvale, CA 94086 


Duplication Services 


Microsette also offers professional 
duplication services for Commo- 
dore PET and Radio Shack TRS-80 
Level I and Level ПІ cassettes. Our 
service provides mastering, quality 
control, all material including two- 
piece box. affixinq of your labels or 
supplying our blank labels and ship- 
ping. Prices start at $2.00 each in 
100 quantity. 


MICROSETTE CO. 
777 Palomar Ave. - Sunnyvale, CA 94086 
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SURPLUS ELECTRONICS 


R 
IBM SELECTRIC ы 
BASED І/О TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 
€ Tape Drivas æ Cable 
ә Cassette Drives а Wire 
е Power Supplies 12V15A, 12У26А, 
БУЗБА Others, e Displays 
в Cabinets а XFMRS е Heat 
Sinks в Printers ә Components 


Many other items. 

Write for free catalog 
WORLDWIDE ELECT. INC. 

130 NORTHEASTERN BLVD. 
NASHUA, М.Н. 03060 

Phone orders accepted using VISA 
or MC, Toll Free 1-800-268-1036 
In М.Н, 603.889.7561 
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6800/6801 
MICRO SOFTWARE 


* * * CROSS SOFTWARE “4% 


6800/6801 assembler ....$ 800 
PL/W compiler .......... $1400 
crosslinker ......... ds 
math/science ........... 
simulator ........ 


* ** RESIDENT SOFTWARE * * * | 


editor/assembler ..... 
industrial 4K BASIC.. 
inROM .. 


v Eo 
Corp. 


317-742-6802 
902 М. 9th St., Lafayette, IN 47904 
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BYTE's New 
Toll-free 
Subscriber 
W.A.T.S. Line 
(800) 258-5485 


To further improve service to 
our customers we have installed 
a toli-free WATS line In our 
Peterborough, New Hampshire 
о office. if you would like to order 
о a Subscription to BYTE, or if you 
2 have a question related to a BYTE 
subscription, you are invited to 
call (800) 258-5485, between 
8:30 AM and 4:30 РМ Eastern 
Time. This applies to calls from 
within the continental US only 
We thank you әлгі lock 
forward 10 serving you. 
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PET CENTRAIS INTERFACE эё 
PET i5 2g CASSE UTE TERRACE et os 


РЕТ“ SCHEMATICS 
[1 Ya 95 t 
қыты ni the CPU pant pius nerhet w Perkin Н Мир Уын) 
Mns and Тара Йе рім cemplenp Parte kaymë ни мемлірі and 
Dau nere OR reet 4 Ther Poule] deae 


PET” ROM ROUTINES 


Li 
ААА 14614151 nn gione ot satin die alu, 
Мас «АЛГ dard Werte Ре Pelei a aa Й mtr 
1 ДМ LP 
GUARIRE ди поно ernie тобе se PET pets sat одре а 
Sand for ом iram SOF MARY OROCNURE Отац eur maitoa 


P.S. SOFTWARE HOUSE 
Р.О. Box 966 Mishawaka, IN 46544 
Tel: (219) 255-3408 
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The Independent Newsletter 
of Heath Со. Computers 
ea tures 


Шіг-ішағг Modifications developed by 


readers 


Compatible bard ware and soft ware 
from olber vendors 


Advance informatio а on 


Benton Harbor plans 


Reports of users’ experiences 


with their systems 


ы 
о U.S. Бол 


Back issues (about 9) included оп request 
Buss 
325 Pennsylvania Ave., S. E. 
Uesbingtón, D.C. 20003 
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““СВТ INTERFACES == 
black = white/color 


Menitors * Combination Revr/moniter sets 
* Modulator kits * B-W Cameras * Calor 
Cameras 9 Audio Subcarier kits * Parts 


Dealers welcomed. Well established program. 


ATY без teen 
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GODBOUT SLASHES STAT 
MEMORY PRICES AGAIN: 


2i 2000000000 200000 29 29 22% 22 ое 


32K $529, ак. 


0066665666500 "ESO ee 0000000000000000 

Есопогат”" unkits are now at their lowest prices ever. 
What's an “ип”? It's a standard Econoram board that has all 
sockets and bypass caps pre-soldered in place. To complete assembly, 
the user simply solders in a few other parts, and inserts all ICs into their 
sockets. The result: A one-evening project that saves money while 
offering true CompuPro/Econoram quality for those on a budget. 
Static technology used throughout; all boards except Econoram VI 
run with 4 MHz systems. Same 1 year limited warranty, same great 
specs as our regular boards. 


Speaking of regular boards, we offer assembled /tested models and boards 
qualifled under our high-reliability Certified System Component (CSC) pro- 
gram (200 hour burn-in, immediate replacement in event of failure within 1 year 
ot invoice date). Refer to chart below for pricing. 


Name Storage Buss Configuration Unki Assm CSC 
Econoram ПА 8K X8 S-100 2-4К blocks $149 $179 5239 
Econoram IV 16K X 8 S-100 1-16K $269 $329 5429 
Econoram VI 12K X 8 H8 1-8K, 1-4К $200 $270 n/a 
Econoram VIIA-16 16К X 8 S-100 2-4K, 1-8К 5279 5339 $439 
Econoram VIIA-24 24K X 8 5-100 2-4K, 2-8K $398 $485 $605 
Econoram IX-16 16K X 8 Dig Grp 2-4К, 1-8K $319 $379 n/a 
Econoram ІХ-32 32K X 8 Dig Grp 2-4K, 1-8K, 1-16K $559 $639 n/a 
Econoram X 32A X 8 5-100 2-8К, 1-16К $529 $649 $789 
Econoram XI 32K X 8 SBC 2-8K, 1-16K n/a n/a $1050 
BANK SELECT MEMORIES (for Alpha Micro Systems, Marinchip, etc.) 
Econoram XII-16 16K X 8 5-100 2 ind. banks* * $329 $419 $519 
Econoram XII-24 24K X 8 5-100 2 ind. banks* * $429 $539 $649 
Econoram XIII 32K X 8 5-100 2 ind. banks* * $559 $699 5849 


"Econoram is a trademark of Bill Godbout Electronics 
**Econoram XII-16 and -24 have 2 independent banks addressable on 8K boundaries; Econoram XIII has 2 independent banks addressable on 16K boundaries. 


— Did someone say extended addressing? 16 bit CPUs? All we'll say is that Econoram XIV is coming soon — 


7” 16K MEMORY °°” ЕСОМОНАМП "° 18SLOT ”% 
$ EXPANSION SET $CLOSEOUT —$129 unkit MOTHERBOARD ¢ 
$— was $109, now $ (3/$375), $155 assm SUNKIT CLOSEOUT 


only $87 20! This is a limited quantity item -- first come, - Was $ 124, 


first served. Our brand new Econoram ПА is now only % 109 
And that's for а Godbout quality pro- 


out, but even by today's standards the original 

Econoram ПІ is an excellent memory. 2 MHz With all edge connectors pre-soldered in 
duct. DIP shunts included, 250 ns chips, operation, low power, configuration as two inde- place for painless assembly. Includes on 
and crystal-clear instructions make expan- pendent 4K blocks, and one of the best track board active termination. Coming soon: 
sion a snap in Radio Shack-80. Apple, new 12 slot motherboard and an 18 slot 
and Exidy Sorcerer computers. Low 


records in the industry for reliable and cost- 
effective operation. Easy one-evening assembly. double terminated model that can han- 
power chips used exclusively. @@ 4512 MHz CPUs! 


1 year limited warranty on all components. 


OTHER COMPUTER PRODUCTS: 


TERMS: Cal ces add tax. Allow 5% ship- 
ping. excess 
rharge* call our 24 hour order desh at 
(415) 562-0636. COD ОҚ with street ad- 


2708 EROM BOARD UNKIT $85 

4 independently addressable 4K blocks, with selective disable for each block. 
Вы to CompuPro/Econoram standards (dipswitch addressing. top quality 
board, sockets wave-soldered in place), and Includes dipswilch selectable jump 
slart bulli right into the board. Includes all suppori chips and manual, but does not 
include EROMs. 


ACTIVE TERMINATOR KIT $34.50 

As written up by Craig Anderton in the April "79 issue of Kilobaud Microcom- 
puting. Our much Imitated design plugs into any S- 100 motherboard to reduce 
ringing, crosstalk, noise, and other buss-related problems. 


refunded. VISA® /Master- 


dress for UPS. Prices good through cover 


month of magazine. 


Circle 150 on inquiry card. 


ompuPro" ton (8008000 


Box 2355, Oakland Airport, CA 94814 


"INTERFACER" S-100 I/O BOARD 


$189 unkit, $249 assembled and tested. Dual serial port with 2 full duplex 
parallel ports for RS-232 handshake: EIA232C line drivers and receivers (1488, 
1489) along with current loop (20 mA) and TTL signals on both ports. On board 
crystal controlled timebase with independently selectable Baud rate generators for 
each part (up to 19.2 KBaud). This board has hardware LS! UARTs that don't tle 
up the computer's CPU. operates with 2 to 5 MHz systems, includes software pro- 
grammable UART parameters/ interrupt enables/handshaking lines, offers provi- 
sion for custom frequency compensation on both receive and transmit sides to ac- 
commodate varying speed/noise situations or unusual cable ...and even 
all this Isn't the full story on what this no-excuses board can do for you. We think 
this product is a real winner: check one out in person. you'll see what we mean. 


FREE FLYER: We'll be айай to tell you 
more than the space of this ad permita. 
Just send your name and address, we'll 
take care of the rest. [f you're In a hurry, 


enclose 416 in stamps for Ist clasa 


delivery. 
BYTE September 1979 
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SAVE MORE THAN 20% 


NORTH STAR — INTERTUBE 
THINKER TOYS — HUH 


THE SMARTEST COMPUTERS AT THE SMARTEST PRICE 
DOUBLE DENSITY 
HORIZON. 1-18K KIT LIST $1588 
ASSEMBLED & TESTEO $1899 
HORIZON-2-32K КЇТ $2249 
ASSEMBLED & TESTER $2549 
HORIZON-2-32K QUAD OENSITY 
ASSEMBLEO & TESTED $2999 
PASCAL FOR NORTH STAR ОН DISK 
POWERFUL NORTH STAR BASIC 
THINKER TOYS DISCUSI20 {1149 
MEASUREMENT SYSTEMS ASM MEMORY BAK 
TOP QUALITY + TOP SPEED + LOWEST PRICE 
INTERTUBE (| SMART TERMINAL 1885 
TRS-80 70 8:100 НИН KIT 4285 
ASSEMBLED & TESTED 1375 
HUH MIN! 8100 KIT $115 
ASSEMBLED & TESTED #155 
MARYELLEN WORO PROCESSOR 
BEST FEATURES OF ІВМ & NORTH STAR 
VERBATIM DISKS 
WHICH COMPUTERS ARE BEST? BROCHURE . 


AMERICAN SQUARE COMPUTERS 
KIVETT DR * JAMESTOWN NC 27282 
|919)-883-1105 


Circle 16 оп inquiry card. 


APPLE II 


All programa on high quably cassarte lapa, ready Юг 
и$в on any Appie |! Systam wih Applesoft. Liberal 
use of grómpling allows easy use avon ior the novice 


MATRIX MANIPULATION: Compules inversion, de- 
{йаптипаїа, and saluan of linearly independent simut- 
tenaous equations Aisa performs mathe multiplica: 
pon division. adeinon & subtraction 8K - $17.50 


TRIANGLE SOLUTIONS: Computes unknown quan: 
Ішек (mcluding area) Юг any tnangle Also compules 
аға ol any polygon BK - $15.00 


INVESTMENT & MORTGAGE MANAGEMENT: Jus! 
the program іст the homeowner. small investor or 
business executive faced with difficult inancial ge- 
curans Computes amortization schedule, present or 
tuture values ci a series of cash Wows days betwee, 
dales. plus more BK - $17.56 


COMPUTER CAJUN CUISINE: Piram computes 
exacl amounls al all wigrediants necessary for any 
number of serangs lor aght Laumana soup and 
gumba recipes 16K - $25.00 

Send check ar monay order to: 

TECHNICAL SOFTWARE INC 

Р О Box 73043 
Мете, Louisiana 70033 
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6800 BASIC 
CROSS REFERENCE 


Greatly reduces the time to examine and 

modify a BASIC program with this com- 
lete CROSS REFERENCE listing of a 
ASIC program. 


Reads a BASIC рвет from disc and 
selectively PRA es source listing and 
complete SORTED CROSS REFERENCE 
of all VARIABLES - FUNCTIONS - GOTO 
and GOSUB statements. 


Program is written in assemble using 
SMOKE SIGNAL MINI DISK SYSTEM. 
Specify as either TSC or CO-RES assem- 
ble source format. 


Complete source and object is on a 5% 
mini diskette for $14.95. 


FRANK SCHIELE 
1375 TOBIAS DRIVE 
CHULA VISTA CA. 92011 
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THE COMPETITION 


is south of the border 
WHAT ARE THEY UP TO NOW? 


Microprocessor sales in LATIN 
AMERICA are going to take off in the next 

decade. 
| Let me help you research the market, 
set up dealer/distributorships, establish 
joint ventures, or even your own 
manufacturing/assembly plant. 

| am a multi-lingual, scientifically- 
trained, international marketing ex- 
ecutive (USA national) who is going to 
head up an expansion into Latin America 
for an aggressive microprocessor/mini- 
computer manufacturer — will it be for 
you? | plan to visit the USA shortly and 
can meet you. 


Roy J. Canon 
22/23 Old Burlington Street, 
London W1X 181. England. 


Circle 41 on Inquiry card. 


PRECISION MICROCOMPUTER 
POWER SUPPLY 
MODEL MPO4 


$169 


4 OUTPUTS: 
Sv 8 ДА 
-5¥ B „1л 
12V 8 .5A 
-12V В ЗА 


FULLY REGULATED 
LURRENT LIMITED 
ASSEMBLED AND TESTED 
Send check or money order to 


SONTEX, INC 
12022 Sturdivant 
Stafford. TX 77477 


Texas residents add 52 sales tax 


Circle 351 on inquiry card. 


HAZELTINE 
1400 


only 


$649.95! 


€ Verbatim Mini Diskettes ... 
. .. $3.70 each (boxes of 10) 


e Intertube . . $784.00 

€ TRS-80 16K Level Il 
Expansion Kit 

€ Centronics 779 tractor . . .. 
1...........91050.00 

è Horizon ll ass.. , . $1999.00 


ШШЕН Mal TORA SYSTEM INC. 
CR Order 29.02 23rd Avenue 


F j Only. Astoria NY 11105 
M= (212) 728-5252 


| DOCUMENTATION PROBLEMS? 


SOLVE THEM WITH TEXTWRITER ® 
THE ULTIMATE TEXT FORMATTER 
FOR REPORTS 
e AUTOMATICALLY PRINTS A TABLE ОГ CON- 
TENTS AND AN ALPHABETIZED INDEX 
PALLOWS MULTIPLE FOOTNOTES PER PAGE 
FOR FORMLETTERS 
eINSERTS NAMES AND ADDRESSES FROM А 
MAILING LIST OR FROM THE KEYBOARD 
@LINKS FILES TOGETHER BY CHAINING OR 
INSERTING 
OTHER FEATURES 


eRIGHT AND LEFT JUSTIFICATION, PAGINATION, 


PAGE AND CHAPTER NUMBERS, PAGE HEAD- 
INGS AND FOOTINGS, CENTERING, UNDER - 
LINING, AND CONDITIONAL PAGINATION 

9 WORKS WITH ANY TERMINAL AND PRINTER 

VERSIONS 

SFOR CP/MÊON в" LBM, TRS-80 NORTH STAR. 
AND MICROPOLIS 
SFOR MICROPOLIS MDOS OR NORTH STAR DOS 


$125 FOR TEXTWRITER 111 - REQUIRES 32K SYSTEM 
bh) FOR TEXTWRITER ІІ -WITHOUT REPORT FEATURES] 
ORGANIC SOFTWARE 
1492 Windsor Way * Livermore, CA 94550 

(415) 455-4034 


Obr p o Brodtatath ub Оран Bewanh 
FEB 89 » 4 [tairas мі Rae бін 
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tinyFORTH 


HnyFORTH b the cassette orented version of | 
the dictionary based computer language 
called FORTH. 


finyFORTH includes these FORTH features 
» Dictlonory-orented structured high-level 
longuoge » Built-in assembier ond taxt 
editor » Interpreter for quick program de- 
velopment « Compiler for fast execution 
м linyFORTH and FORTH programs are inter- 
chongeable » Cossette tape input and 
output ~ Enhanced graphics » Faster 
& mare powerful thon level ll BASIC s More 
compact progroms than BASIC » Fasy ta 
uso. 


finyFORTH cassette for TRS-BO ond fult docu- 
теліоћог. ,........... аран 47..,.,520%9%95 
Documentation only ,....,..........,% 995 


All orders are fully guaranteed. Add $1.50 lor 
postage and handing. Order with check, 
money order, Viso, or Mastercharge. Specify 
TRS-80 level when ordering. 


The Software Farm 


Box 2304A1 Reston, VÀ 22090 
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ENGINEERING 
‘PROGRAMMERS 


Don't Come To Mass... 


Unless you enjoy challenging micro 
software development projects with 
some of the fastest growing commer- 
cial systems manufacturers In the U.S. 
Our clients offer generous salaries, 
flexible hours, profit sharing, etc. to 
experlenced or degreed assembly 
programmers in areas such as 
communications, diagnostics, texi 
editing, graphics, compiler, and O.S. 
design. Starting salaries 18-28K. All 
fees, relocation and Interviewing 
expenses assumed by the companies. 


Please contact Dave Adams 
(617) 246-2815 (collect calls 
accepted). N.E. Recruiters, 6 
Lakeside Office Park, Wakefield, 
МА 01880. 


Fee paid consullanis 


Circle 357 on Inquiry card, 


FOR THE VERY BEST IN 


NORTHSTAR? COMPATABLE SOFTWARE 


BUSINESS 


CRS - шаш Record Syatam. A completa program package for the Insurance agent. CAS will 

pravide уса with very fasi online access іп your client mcords, print reports and mail labels, and give 

À alt tha information yau will need to Increase your aalas through the use of CRS as a MARKETING 
йй. 

САЗ stores s complete racord for sach client that includes the name, address, telephone /, as well 
at provisions Tor customer #, salesman # and up 10 six policies (expandable i( nesdad]. Tha policy 
Information is complete with both the type of converage snd the company that is underwriting И. as 
жй] as exp. dete, pramium, term, and payment schedule. You also have a remark field. 

You сап search the files by any fiald, and CRS supports a powartul ‘sieve’ search to provide you 
with all ihe information yeu naed to incraasa іпаштапса seios. CAS comes with two{2} users manusis, 
ane for the owner, and опа for offica perecanel! ітілітеі system: one drive, 40K RAM starting 
2000H) 8250.00 manust: $40.00) 


TEXT PROCESSORS 

TFS - * Taxt Formatting System. At lest a fui] featured text processor for NorthStar that you can 
тін an! TFS has feft & right margin justification, page numbering, chaptering. page headings. 
centering, papad output & MORE, Supports powerful text manipulations including: global & feral 
‘esearch and change,’ fifa merges and black moves. This means that you can restructure your text file 
at any time ta look tha way үги want it to, you сап even 'chuin' filas togsthar from disc for 
documents larger than your current memory, 

TFS i completely ‘load and ве” tharefors you can start using 11 at once. You gat twoi?) users 
manuals: ona is a Quick Start manual te pet yeu going in minutes, the other iz an in depth study of 
TFS. (TFS requires ЯАМ from 0000Н tn 2000H) $75.00 (manual anty: $20.00] 


ASSEMBLERS 


ARIAN - 4 completa 8080 assembler that interfaces directly to your DOS. ARIAN is completely. | 
‘losd and ge’. Features include: dynamic file and RAM allacation, custam disc end RAM commend сар. 

ability, several library routines directly accassabie by the user. Also, а complete text aditor, aad 
system executive. ARIAN із both powerful and easy to learn and use; it is an assembler that you can | 
grow with. Comes complets with o 51 page users manuel (ARIAN requires RAM from 00009 to | 
2000H) $50.00 (manual alone: $10.00) 


ARIAN Utility Package - several disc based utilities. Inclvdes a complete DEBUG Package: 


PROGRAMMING LANGUAGES 


Tiny’ PASCAL - This is the famous ChungiYsen ‘Tiny’ PASCAL. FAST - ELEGANT - 
STRUCTURED. Local and global variables plus procedura and function indapandenca make Tiny’ 
PASCAL great for high speed applications. Compiles ta 8080 code that executes up to 25 timas faster 
than BASIC. You also recieve SOURCE to Tiny’ PASCAL written in PASCAL. This moons that you can 
compile the compiler! Add features, relocate, ate, (you will naed 36k to da this! $40.00 


UTILITIES 
E B E- (Does Everything But Eat!) This is a must for NorthStar vsere. You can: COMPACT & 
EXPAND BASIC progrems. Compecting remaves ип-песеззагу wpaces end remarks. This savas 
memory and makes far programe ran fester. Expanding pots them back again, 
£ross-reference BASIC programs by variables and transter statements. 
Globe! substitutions of variable nemes ín BASIC programs. 
Formatted print outs of BASIC programs as well. $40.00 


либо 


Champaign, IL 61820 
(217) 344-7596 


SPECIFY SINGLE OR DOUBLE DENSITY 
| ALL ORDERS PREPAID OR C.O.D. 
ipei | ILLINOIS RESIDENTS ADD 5% SALES TAX 


6600 Articles 


68 MICRO JOURNAL: x == 


Months ahead of all others with NECS 
6800/09 articles & new products ee aa” ge! ag с 


Average cost for al! four aach monih: $5.88 


Crunchers Corner — Bryant (A monthly programming (Based on adverinid 1-year СО alte) 


tutorial) + Flex™ to BFD — Puckett + Tiny Music — ‚ 
Thompson « Semiconductor, Part 1 — Kinzer * Soup Up Өн койам оо 
Your ТҰТ — Pass « Hints & Kinks — fixes (soft 8 hard) « Thats Paghi! Much, Much More 
50 pages plus Each Month! lor About 

1/5 the Cosi! 
Crunchers Corner — Bryant «А Look at EFFECTIVE SEPT. 1, 1979 
the SWTPC CT-82 — Ferguson * 6800 1.уелг 514.50 2 Years $26.00. 3 Years $36.50 
Relative Branch Calculation (Hand) — _______________________ 
Berenbon * Relative Calculator (Machine) OK, PLEASE ENTER MY SUBSCRIPTION 
= Heatherington + Maillist (Disk) == Lilly ж Bill My: Master Charge Г1--УІБА Г“ 
Modems — Schuman * Semiconductor - caa = — EXE бый ы. 
Part 2 — Kinzer * Locate — Pigford • A20 М 
МА, Printer-SWTPC — Perdue + AS-50 О ^e О 2 Yeas 03 Years 
Monitor Board — Pentecost * TSC Basic а а 5-2 
for 6800 — Shirk * Plus Much-Much Моге! Name 


хх... 
Crunchers Corner — Bryant «А 

Case for the Small DOS — Mauch &'— біне. — — Zip. — 
* MF-68 Motor Fix — Sorrels * м, computer ік: 


Transfer (FLEX 1 to 2 or 5) — 
Womack * 6800 Delay — Beren- 68 MICRO JOURNAL 
3018 Hamill Road 


bon * Make Like a 6809 — Fein- 
tuch * Games (Basic) — Harmon 
+ Boot (Flex-BFD) — Puckett * HIXSON, TN 37343 
FOREIGN ADD: 
$9.50 Per Yr. Surface 


USER-ORIENTEDZ 
Freeze Display (SSB) — Johnson 
$26.50 Per Yr. Air Mall 


A "E ed E 
* MORE 6800 ARTICLES THAN ALL OTHERS COMBINED * 


a eM eis FLEX™ Fixes and Much Моге! 
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IMMEDIATE 
DELIVERY 


Domestic & Export 


DEC LSI -11 
COMPONENTS 


А full and complete 


line with software 
support available. 


MEE Le 


-3 œ Mini Computer 
a. Suppliers, Inc. 


25 CHATHAM ROAD 
SUMMIT, NEW JERSEY 07901 
SINCE 1973 | 


Telex 13-6476 | 


APPLE е CENTRONICS • TEXAS INSTRUMENTS 
HORIZON * VECTOR GRAPHIC • CROMENCO 
* RADIOSHACK * HP = * S=2OPOLIS • SOROC 


WE'VE GOT YOU COVERED! 


| 
| 
Cover Стай Dust Covers protect your hard- | 
ware and your investment. Save malnte- 
nance, downtime and look great. Our Dust 
Covers come in hundreds of sizes each cus- 

tom designed to fit a particular model of termi- 

nal, CPU, Line Printer, Flopoy Disk. They're a 
proven way to help eliminate dust and dirt 
accumulation, improve system reliability and 

save many times the cost in reduced mainte- 
nance апа downtime, What's more, your 
satisfaction is 100% guaranteed. 


Cover Craft Dust Covers are available from 


your local computer retaiter 
or contact Cover Craft, $6.95 - $9.95 


Can you afford to walt any longer? 


COVER CRAFT 


РІП, foe 555, Amnerst, МН 03034 
Talaphone [603] 573-8592 
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In order to gain optimum 
coverage of your organi- 
zation's computer con- 
ferences, seminars, work- 
shops, courses, etc, notice 
should reach our office at 
feast three months in advance 
of the date of the event. En- 
tries should be sent to: Event 
Queue, BYTE Publications, 
70 Main St, Peterborough 
NH 03458. Each month we 
publish the current contents 
of the queue for the month of 
the cover date and the two 
following calendar months. 
Thus a given event may ap- 
pear as many as three times in 
this section if it is sent to us 
far enough in advance. 


SEPTEMBER 1979 


September 4-6 
International Conference 
and Exhibition on Engineer- 
ing Software, University of 


Southampton, England. The. 


aim of this conference is to 
provide a forum for the 
presentation and discussion 
of recent advances in 
engineering software and to 
present a state-of-the-art in 
this Field. The exhibition 
held in conjunction with the 
conference will cover all 
software products, services 
and equipment related to 
engineering software. Con- 
tact Dr К Adey, Engsoft, 6 
Cranbury Pl, Southampton 
502 OLG, ENGLAND. 


September 4-7 
Compcon Fall '79, Capital 
Hilton Hotel, Washington 
DC. This 18th Institute of 
Electronic and Electrical 
Engineers (IEEE) Computer 
Society International con- 
ference will present the latest 
developments in micropro- 
cessor architecture, support 
software, operating systems, 
and peripheral devices, Con- 


` tact IEEE Computer Society, 


Event {чене 


РОВ 639, Silver Spring MD 
20901. 


September 5-8 
Info/Asia, Ryutsu Center, 
Tokyo. This exposition will 
be devoted to information 
management, computers, 
word processing, and ad- 
vanced business equipment. 
The exposition will be ac- 
companied by a 4 day con- 
ference. Contact Clapp and 


- Poliak Inc, 245 Park Ave, 


New York NY 10017. 


September 8 
2nd Annual Microcomputer 
Faire, Cullen College of 
Engineering, University of 
Houston, 70 exhibitors are 
expected at this computer 
fair. Contact Dr John L 
Hubisz, Division Natural 
Science and Math, College 
of the Mainland, Texas City 
TX 77590. 


September 12-13 
Gateway Computer and 
Office Systems Expo, Chase- 
Park Plaza Hotel, St Louis 
MO. This 2 day event will 
include a program of ex- 
hibits and conferences which 
will be open to data proces- 
ing and business profession- 
als. Contact The Conference 
Co, 60 Austin St, Newton 
MA 02160. 


September 18-20 
Wescon/79, St Francis 
Hotel, San Francisco СА, 
Contact Electronic Conven- 
tions Inc, 999 N Sepulveda 
Blvd, El Segundo СА 90245. 


September 24-26 
Minicomputers and 
Distributed Processing, New 
York NY. This 3 day 
seminar will examine the 
uses, economics, programm- 
ing and implementation of 
mini computers. Contact 
The University of Chicago, 
Center for Continuing 
Education, 1307 60th St, 
Chicago IL 60637. 


September 25 
DP User Documentation 
Workshop, Kansas City 
MO. The workshop will 
focus on how to write DP 
user manuals. Emphasis is 
on analysis of specific user 
needs; planning and outlin- 
ing; and effective writing, 
illustration and packaging of 
documentation, Contact 
Progressive Communications 
Inc, The Alamo/310, 128 S 
Tejon St, Colorado Springs 
CO 80903. 


September 25-27 
Mini/Micro Conference and 
Exposition, Convention 
Center, Anaheim CÀ. Con- 
tact Robert D Rankin, 
Managing Director, Mini/- 
Micro Conference and Ex- 
position, 5528 E La Palma 
Ave, Suite 1A, Anaheim CA 
92807. 


September 25-27 
WPOE 779, San Jose Con- 
venter Center, San Jose СА. 
This show will be dedicated 
to word processing and 
office/business equipment, 
services and materials. Com- 
plementing the exhibit will 
be a 3 day executive con- 
ference program that focuses 
on emerging technologies 
and their applications in the 
office. Contact Cartlidge 
and Associates Inc, 491 
Macara Ave, Suite 1014, 
Sunnyvale СА 94086. 


September 25-28 
The 3rd Annual Data Entry 
Management Conference, 
Hyatt Regency, New 
Orleans LA. This conference 
will feature a full schedule 
of speakers, workshops, 
panels and vendor exhibits 
to assist the data entry pro- 
fessional. Contact Data En- 
try Management Associa- 
tion, POB 3231, Stamford 
CT 06905. 


September 26-29 

MIMI '79, Queen Elizabeth 
Hotel, Montreal, Canada. 
This symposium is intended 
as a forum for the presen- 
tation and discussion of re- 
cent advances in mini and 
microcomputers and their 
applications. Special em- 


phasis will be given to the 
theme of the conference 
"The Evolving Role of Minis 
and Micros Within 
Distributed Processing." 
Contact The Secretary, 
MIMI “79 Montreal, РОВ 
2481, Anaheim CA 92804. 


September 28-30 
Northeast Personal and 
Business Computer Show, 
Hynes Auditorium, Boston 
MA. Displays and exhibits 
will showcase microcom- 
puters and small computer 
systems of interest to 
businesspeople, hobbyists, 
professionals, etc. Lectures 
and seminars will be pre- 
sented for all categories and 
levels of enthusiasts, in- 
cluding introductory classes 
for novices. Contact North- 
east Exposition, POB 678, 
Brookline MA 02197. 


OCTOBER 1979 


October 1-3 
2nd Annual Symposium on 
Small Systems, Hilton Inn, 
Dallas TX. The symposium 
will consist of a blend of 
paper and panel discussions 
with major emphasis on 
microcomputer applications. 
Both hardware and software 
topics presenting state-of- 
the-art and state-of-the- 
industry aspects will be in- 
cluded. Contact Gerald 
Kane, Southern Methodist 


University, Dallas TX 75222. 


October 2-4 
NEPCON Central ‘79, 
O'Hare Exposition Center, 
Rosemont IL. This 10th 
annual exhibition and con- 
ference of electronic and 
microelectronic packaging 
and production equipment 
will feature displays of elec- 
tronic and microelectronic 
materials, hardware, tools, 
supplies and test instru- 
ments. Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606. 


October 14-17 
International Data Proces- 
sing Conference and 
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CY-480 
UPC™: 
THE WORLD’S 
ONLY SINGLE CHIP = 
LSI UNIVERSAL PRINTER 


CONTROLLER. NOW ONLY $25.00 


The CY-480 UPC™ .. . providing the kind of service and special features 
others don't! 


And that means for off-the-sheif tow prices, the CY-480 ee great flexibility and 


easy interfacing. рт Micro Systems" amazing CY-480 will control and 
interface standard 5" x 7" dot matrix printers (including those from Victor, LAC, 
Practical Automation and Amperex) wilh speeds up io CPSI apu) гот a 
single --5V power supply the flexible CY-480 will interface easily with any 
microcomputer or minicomputer system throug standard 8-bit ports. The CY-480 
«селе either serial (RS232C) or parallel ASCII input from the host system's data 
channel. 


The CY-480 replaces bulky, expensive, dedicated controlters. 


This small, single LS! package olfers a 5 х 7 dot matrix character generator, fuil 
qp and lower case ASCII 96-character font, and а 48-character (expandable by 
daisy-chaining) internal line buffer storage. Standard features include a 10, 12 or 16 
characters/inch variable character density command, and horizontal and vertical 
independently expanded print command. The CY-480 provides graphic oni 
and includes a "flip-print" operating mode for 180^ viewing, and ready lines provide 
full asynchronous communications with handshaking. 


Stock delivery... only $25 a single unit... send for YOURS today! 


CYBERNETIC MICRO SYSTEMS 
2378-В Walsh Ave. Santa Clara, СА 95050 VISA and 
Phone (408) 249-9255, MASTER CHARGE accepted. 


From 8-100 to 


P&T-488 -- S-100 computer - Intelligence 


for your instrumentation System 


Circle 87 on inquiry card. 


The P&T-488 permits an S-100 computer to operate as a talker, 
listener, or controller on the IEEE-488 instrumentation bus for 
less than half the cost of calculator-based systems. Software 
packages which give access to the 488 bus from high level lan- 
guages such as BASIC are available for CP/M, North Star DOS 
/BASIC, and Cromemco CDOS. Or ‘‘roll your own" system 
with the custom system package of assembly language drivers. 
P&T-488, assembled and tested, + any 


Circle 308 on inquiry card. 


JOxLES 


М PICKLES & TROUT 


Р.О. BOX 1206, GOLETA, СА 93017. (805) 967-9563 
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software package: $400 (domestic USA) 


177 


Circle 288 оп inquiry card. 


YOU DIDN T HNOW! $ 


ОАЕ'5 new РР-2708/16 

PROM Programmer is the 

only programmer with all 

these features: 

e/Gonverts a PROM memory 
socket to a table top pro- 

rammer: No complex inter- 
acing to wire—just plug it 
into a 2708 memory socket* 

ФА short subroutine sends 
dala over the address lines 
to program tha PROM 

e Programs 2 PROM® sy less 
than the cost of a personal- 
ity module. (2708s, and TMS 
27163) 

& Connect 2 or more іп paral- 
ШІ — super for production 
programming 

e Complete with DC to DC 
switching invertor and 10 


ғ“ 14 Basic Models Available 

* Assembled & Tested 

* Power Supply: 
Bv@i5A, + 16УФ”ЗА 

* 15 Siot Motherboard 
(connectors apiionall 

* Card cage & guides 

* Fan, line cord, tuse, power 
& reset nallcheg, ЕМ Пат 

* 8уФ20А, x dóvagrT0OA 
option оп some models 


^ Pal! ï Pending 


turn саге trimmers (for 
precision pulse width and 
amplitude alignment) 

e All packaged In a hondsome 
aluminum case 


PP-2708/16 ..A & T $325. 


PP-2716 (Programs Intel's 
16) А & Т $295. 


Е 


Oliver Advanced Engineering, Inc. 
76 West Wilson Avenue 
Glendale, Calif. 91203 

(213) 240-0080 


Main/Frames ... 
Main/Frames ... $200 


mounted 
irom 5200 


8" Floppy MainiFrame 
(includes power for drives 
and maintrame) from $365 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave. 296 « Visalia, CA 93277 « (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 
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Circle 177 on inquiry card. 


Business Exposition, Town 
and Country Hotel, San 
Diego CA. Contact Data 
Processing Management 
Association, 505 Busse 
Highway, Park Ridge IL 
60068. 


October 15-18 
6th Information Manage- 
ment Exposition and Con- 
ference, New York Coli- 
seum, New York NY. Con- 
tact Clapp and Poliak Inc, 
245 Park Ave, New York 
NY 10017. 


October 15-19 
CPEUG 79, San Diego СА. 
This is the 15th meeting of 
the Computer Performance 
Evaluation Users Group 
sponsored by the National 
Bureau of Standards. Con- 
tact Judith G Abilock, The 
MITRE Corp, Metrek Div, 
1820 Dolley Madison Blvd, 
McLean УА 22102. 


October 16-18 
Understanding and Using 
Computer Graphics, Wash- 
ington DC. This course is for 
people who are now using, 
or making decisions about 
using computer graphics and 
its role in their organization. 
It will describe computer 
graphics, explain what hard- 
ware and software systems 
are available and give cost 
and performance com- 
parisons. Contact Frost and 
Sullivan, 106 Fulton St, New 
York NY 10038. 


October 20-21 
4th Annual Tidewater 
Hamfest-Computer Show- 
Flea Market, Cultural and 
Convention Center, Norfolk 
УА. Contact ТЕС, POB 
7101, Portsmouth VA 
23707. 


October 21-23 
New York State Association 
for Educational Data 
Systems Annual Conference, 
Granit Hotel, Kerhonksen 
NY. The theme of this con- 
ference is "Instructional 
Computing - Hardware/- 
Software/Courseware.” 
Contact Mary E Heagney, 
9201 Shore Rd, Brooklyn 
NY 11209. 


October 22-24 
The Association of Com- 
puter Programmers and 
Analysts 9th Annual Con- 
ference, Washington DC. 
The general theme of this 
conference is “Preparing 
Today for Tomorrow's New 
Technologies.” Suppliers of 
software packages and com- 
puter services have been in- 
vited to describe and present 
their products in a series of 
structured presentations. 
Other sessions will cover 
trends in system technology 
and new methodologies for 
sharpening the professional 
skills of both systems 
analysts and programmers. 
Contact DBD Systems Inc, 
1500 N Beauregard St, Alex- 
andria VA 22311. 


October 22-24 
Computers in Aerospace 
Conference II, Hyatt House 
Hotel, Los Angeles CA. The 
conference theme, “Com- 
puter Technology for Space 
and Aeronautical Systems in 
the 80s,” will be carried out 
by a series of panels, invited 
presentations, and con- 
tributed papers which will 
bring computer system 
technologists together with 
specialists in the application 
of embedded computers in 
space and aeronautics. Con- 
tact American Institute of 
Aeronautics and Astro- 
nautics, 1290 Ave of the 
Americas, New York NY 
10019. 


October 22-25 
ISA/79, O'Hare Exposition 
Center, Chicago IL. The 
conference theme, "Instru- 
mentation for Energy Alter- 
natives,” will emphasize cur- 
rent practices in instrumen- 
tation design and implemen- 
tation. Contact Instrument 
Society of America, 400 
Stanwix St, Pittsburgh PA 
15222. 


October 22-26 
Pascal Programming for 
Mini and Microcomputers, 
Ramada Inn, Woburn MA. 
Sponsored by the 
Polytechnic Institute of New 
York and the Institute for 
Advanced Professional 
Studies, this workshop will 


include application ex- 
amples, lectures, informal 
sessions with the instructor, 
as well as individual and 
group programming ses- 
sions. Contact Professor 
Donald D French, Institute 
for Advanced Professional 
Studies, One Gateway Ctr, 
Newton МА 02158. 


October 28-30 
The 10th North American 
Computer Chess Champion- 
ship, Detroit Plaza, Detroit 
Michigan. Sponsored by the 
Association for Computing 
Machinery, this is a 4 round 
Swiss style tournament with 
the 1st 2 rounds to be 
played on October 28th (1 
PM and 7:30 PM), the 3rd 
on October 29th (7:30 PM) 
and the final round on Tues- 
day, October 30th (7:30 
PM). Contact Monroe 
Newborn, McGill Univer- 
sity, School of Computer 
Science, 805 Sherbrooke St 
W, Montreal PQ, 
CANADA H3A 2K6. 


NOVEMBER 1979 


October 29 - November 2 
Applied Interactive Com- 
puter Graphics, University 
of Maryland, College Park 
MD. This course is designed 
to cover the most important 
facets of graphics that are 
necessary to develop general 
graphic applications. 
Systems considerations are 
stressed, including con- 
figuration selection criteria 
and the pros and cons of 
off-the-shelf software. The 
most important factors and 
techniques are described for 
hardware, software and 
geometric modeling. Contact 
UCLA Extension, 10995 Le 
Conte Ave, Los Angeles CA 
90024. 


October 30 - November 1 
Interface West, Anaheim 
Convention Center, 
Anaheim CA. This 3rd 
annual West Coast small 
computer and office 
automation systems con- 
ference and exposition will 
feature over 100 company 
exhibits and 60 conference 


sessions covering a variety 
of data processing, word 
processing, data communica- 
tions, mangement hardware, 
software and service topics. 
Contact the Interface 

Group, 160 Speen St, Fram- 
ingham MA 01701. 


November 5-8 
Electronics Production 
Engineering Show, Kosami 
Exhibition Center, Seoul 
Korea. This international in- 
dustrial exposition will be 
devoted to the needs of 
manufacturers of electronic 
products in Korea. Contact 
Expoconsul, Clapp and 
Poliak International Sales 
Div, 420 Lexington Áve, 
New York NY 10017. 


November 6-8 
Midcon/79 Show and Con- 
vention. O'Hare Exposition 
Center and Hyatt Regency 
O'Hare, Chicago IL. Contact 
Electronic Conventions Inc, 
999 М Sepulveda Blvd, El 
Segundo CA 90245. 


November 6-8 
Institute of Electronic and 
Electrical Engineers (IEEE) 
3rd International Conference 
on Computer Software and 
Applications, The Palmer 
House, Chicago IL. Contact 
IEEE Computer Society, 
POB 639, Silver Spring MD 
20901. 


November 6-8 
3rs Digital Avionics Systems 
Conference, Fort Worth TX. 
This conference will probe 
the expectations and 
challenges of the digital 
revolution in avionics 
systems. Contact John C 
Ruth, Technical Program 
Chairman, POB 12628, Fort 
Worth TX 76116. 


November 12-14 
Computer Cryptography, 
The George Washington 
University, Washington DC. 
The objective of this course 
is to provide each partici- 
pant with a working 
knowledge of the use of 
cryptography in computer 
applications. Contact 
Continuing Education, 
George Washington Univer- 


sity, Washington DC 20052. a 


Circle 293 on inquiry card. 


Circle 303 on inquiry card, 


TURN ON YOUR TRS-BO DISK SYSTEM AND GO 
RIGHT INTO YOUR BASIC PROGRAM—YOUR 
TRS-80 WILL LOAD AND RUN PROGRAMS —BY 
ITSELF! Yes, with this unbelievable program your 
computer will take command of itself whenever 
power-on or reset is pressed. Go from DOS all the 
way into your Basic program, execute DOS or Basic 
commands, load and execute any machine-language 
programs or subroutines you need (such as printer 
drivers, machine language sorts, etc.), set your file 
buffers and memory size, then run any Basic pro- 
gram you want, without lifting another finger! 
BOOTSTRAP's custom files make turn-key end-user 
applications simple! Requires disk system, works 
with DOS 2.1, 2.2 and NEWDOS, completely docu- 
mented for easy implementation. 


PRACTICAL APPLICATIONS™ (415) 592-6633 
1313 Laurel St., Suite 15, San Carlos, CA 94070 


Ci Please send me ТН5-80 BOOTSTRAP 
($15.95 each enclosed. Calif. residents add tax). 


O Send your catalogs. 
Name 

Address 

City 


TASOS a trademark of Tandy Corp 


D 
5-100» TRS-80 
APPLE • РЕТ 
ADD-ONS 


Quality, intelligible natural sounding COMPUTALKER 

Speech Synthesizer, a proven superior product since 1976, 

comes complete with Load'N'Go software, user 

documentation and source programs. 

CT-1  $-100 Bus Plug-In 

CT-1T TRS-80 add on w/intercannect to self contained 
enclosure 

CT-1A Apple add on w/interconnect to self contained 
enclosure 

CT-1P Pet add on w/interconnact lo self contained 
enclosure 


FLEXIBLE DISK DRIVES 


Quality single or dual headed single or multi-drive 
configurations. Interconnects to self containad enclosures. 
Load'N'Go software and cable interconnects available 
when required. 


Flip Sided 
40F1 Single Drive $400 
40F2 Two Orves $700 40D2 Two Drives $800 
40F3 Three Drives $990 40D3 Three Drives $1090 


ALL PRODUCTS 


Fully Warranted — Sold Direcl - Shipped Direct from Stock. 
Please contact us for prompt, personal, professional service. 


DIAL (714) 


NO.1 OMNI 


(714) 661-6664 


35/40 TRACKS Dua! Sided 
4001 Single Drive $560 


32422 Alipaz SL, San Juan Capistrano, СА 92575 
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"THE ORIGINAL" 


Ф Personal Я 
€ Computing PC79 


® 79 FEATURING: 


Major Exhibits 
from the 
Leading Companies 


Plan Now to attend ә 


Personal Computing College 


| the best Personal with 80 Hours otf 
| Computing Show ever. Free Seminars by the 


Industry's Leading Speakers 
E 
Major Emphasis 


Friday, Saturday, Sunday on 
October 5-6-7th Software Exhibits 


ә 
Philadelphia Civic Center 2nd Annual 
Philadelphia, Pa. Computer Music Festival 
Bigger! Better! 
e 
Antique 
Computing Devices 
on Display 
e 
See АЙ the Latest 
Hardware 
e 
Business Systems 
and 
Business Software 


For more information and a 
Free subscription to our “PERSONAL 
COMPUTING’ newspaper, send 
your name and address to: 


Don't be confused — Other shows are copying us but 
they cannot equal us. We are the Original Personal 
Computing Show Now in our Fourth Year. 


PERSONAL COMPUTING 79 


Rt. 1, Box 242 « Mays Landing, N.J. 08330. 609/653-1188 
Industry TRADE SHOW on October 4th 
For exhibiting information please call or write. 
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THE ORIGINAL EXHIBIT DATES & TIMES 


Өгезол BEN 
€ Computing 


79 


REGISTRATION 


9 A.M. to 6 P. M. 


SATURDAY 
OCTOBER 6 9 A.M. to 6 P.M. 


SUNDAY 
OCTOBER 7 


10 A.M. to 5 P.M. 


HOTEL ACCOMMODATIONS 


at the door includes admission to all seminars. nearby 
HILTON 
Single $46, Double $56 Ш 215-387-8333 
ШЗ days — October 5, 6,7 $10.00 HOLIDAY INN 
Ш Single day $5.00 Single $40, Double $46 IM 215-387-8000 
Downtown 


DEALER DAY 
Thursday, October 4 
also includes October 5, 6,7 $15.00 


For Dealers, Purchasing Agents, Industry 
Reps, Industry Officials only. 


РЕММ CENTER 
Single $36, Double $41 B 800-523-0909 
BEN FRANKLIN 
Single $32-$39, Double $40-$47 B 215-922-8600 


P.C '78 PHOTOS BY МАЯЈ KIRK 
Б" е BG a 


2nd annual MW ou Bap ж” 
PERSONAL COMPUTER AU x 
MUSIC FESTIVAL 
Saturday evening, October 6, 1979. 


Harrison Auditorium, Univ. of Pennsylvania, 
which is 1 block from the Philadelphia Civic 
Center, Doors open at 6:30 P.M. 


Featuring; Live demonstrations and perform- 
ances by leading computer musicians. 


A stereo record from last year’s music festival 
will be on sale at the show. 


Daytime seminars and demonstrations at the 
Philadelphia Civic Center all day on Saturday, 
Oct. 6th, during the Personal Computing Show. 


BOO Tickets will be on sale Friday and Saturday 
from P.A,C.S. at The Philadelphia Civic Center 
during the Personal Computing show and at 
Harrison Auditorium. 


The Personal Computer Music Festival is spon- 
sored by the Philadelphia Area Computer 
Society. For more information contact them 
at: Р.О. Box 1954, Philadelphia, РА 19105, 


REMEMBER: Monday, Oct. 8th, is Columbus Day, 
which gives an extra йау to travel home. 
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Тһе AMSAT-GOLEM-80 


Joe Kasser 
11532 Stewart Ln 
Silver Spring MD 20904 


The AMSAT-GOLEM-80 Micro- 
computer Project provides a means 
for a group or club to put together an 
S-100 bus microcomputer in a 
relatively inexpensive manner, It is a 
modular system of hardware and 
software that can be built as a stand- 
alone system or superimposed on an 
existing S-100 machine. It is designed 
to be expandable and affordable. 
Many people who belong to micro- 
computer clubs, or who are learning 
about microprocessors, would like to 
own а microcomputer. However, they 
may not want to make the initial in- 
vestment of $500 to $1500 for the 
basic hardware. The AMSAT- 
GOLEM-80 is designed to be built in 
stages, as finances allow. Each stage 
of the AMSAT-GOLEM-80 is func- 
tionally complete and can verify the 
performance of the next stage. It is 
capable of incorporating any 5-100 
card, contains a powerful debugging 
software package (AMS-80 version 
5.7), and the I/O (input/output) in- 
terface handlers for your system. It is 
designed to be flexible and easily 
customized to fit your requirements. 
This is recommended as a group pro- 
ject for 3 reasons: 1) to take advan- 
tage of bulk discounts in the purchase 
of hardware; 2) knowledgeable indiv- 
iduals are available to help others; 
and 3) test equipment can be shared. 

The order of construction is log- 
ical. Sections can be built and used to 
check out subsequent sections. Thus, 
a sequence of construction could be 
to build the cabinet and front-panel 
power supply, motherboard, console 
I/O card, programmable read-only 
memory card, programmable mem- 
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Photo 1: The AMSAT-GOLEM-80 prototype computer. 


ory card (1), and processor card. At 
this level the basic AMS-80 program 
can be executed. The order of con- 
struction can be varied depending on 
the individual constructor's 
preference. The group can also build 
separate parts, put them together to 
get 1 machine working, then have the 
members build their own parts at 
their own pace. 

This technique of construction may 
not be the cheapest in the long run, 
but it is in the short run. It also allows 
nearly instant results, since the 
machine is doing something almost as 
soon as construction is begun. This is 
psychologically important, consider- 
ing the amount of money involved. It 
is difficult to decide which system is 
the cheapest in the long run. Building 
а microcomputer can be an open- 
ended drain on your finances because 
you will probably keep adding new 
memory and I/O peripherals. 


System Basics— Hardware 

The hardware is standard 5-100 
bus circuit cards, but any Z80/8080 
processor card, memory card, or I/O 
card may be used, Circuitry is avail- 
able for a hardware front panel. This 
operates by putting the processor in 
the "hold" state and then taking over 
control of the bus lines. Memory and 
[/O ports can be exercised and 
checked out. А single-step feature is 
offered, as is jump start or boot start 
to a software monitor program. Sev- 
eral unique circuits are available for 
amateur radio use (eg: satellite 
tracking). 


Software 

The AMSAT-GOLEM-80 project is 
designed for active experimenters. It 
is expected that some machine- 
language programming will be per- 
formed on each machine, Thus, a full 
and expandable operating debug or 


monitor package is available. This 
program AMS-80 is a much improved 
and expanded version of AMS-80 
which was first published in the 
September 1976 issue of BYTE. Apart 
from the usual memory and register 
examine/change features, it incor- 
porates direct I/O operations, а 
disassembler mode, and keyboard- 
interruptable console operations. A 
list of the commands is shown in table 
1. All I/O drivers are contained 
within AMS-80, devices can be con- 
figured in software, and all I/O 
devices are accessed via a jump table. 
All utility routines used within the 
monitor are also available via jump 
tables, as shown in table 2. The hex- 
adecimal base address is F000 and the 
I/O driver section of the jump table is 
compatible with the Technical Design 
Laboratory's 280 monitor. 

Also available is a floating-point 
math pack (Intel software library ver- 
sion relocated), a floating-point inter- 
preter; a macro-organized pseudo 
high-level language using a floating- 
point stack, and operating through 
the math pack and various other soft- 
ware, including radio teletypewriter 
(RTTY) reading programs which are 
mainly suited for amateur radio ap- 
plications. Patches for commercially 
available software (but not the actual 
software) are also available. These 
patches include Processor Tech- 
nology 5 K BASIC and North Star's 
disk operating system. 


The Power Supply 

The power supply is 1 of the 2 
single-point failure points in the 
system (the other is the processor). If 
it fails, the system is down. Thus, it 
should be overrated, cooled, and 
have a little spare capacity on hand. 
It should be capable of at least the 
following performance: 8 to 10 V at 
10 to 20 А, 16 to 18 V and —16 to 
—18 V at 2 А. The supply can be 
unregulated because each 5-100 саға 
carries voltage regulators as required. 
Use plenty of fuses; put 1 in the AC 
line and 1 in each of the DC supplies, 
as shown in figure 1, If you wish to 
add crowbar circuits, over-voltage 
protection, or shut-down circuits, 
that's fine. 


The Cabinet 
The cabinet is the part of the 


PRINT (MEMORY) IN ASCII 


CONFIGURE VO (INPUT/OUTPUT) DEVICE 
DISPLAY (MEMORY) IN HEXADECIMAL 

WRITE END OF FILE RECORD TO TAPE 

FILL (MEMORY) WITH CONSTANT 

GO TO LOCATION AND EXECUTE 
HEXADECIMAL MATH (SUM AND DIFFERENCES) 
INPUT FROM PORT TO CONSOLE 


PRINT (MEMORY) IN ASSEMBLY LANGUAGE 
M MOVE BLOCK OF (MEMORY) 
М PUNCH 6 INS LEADER TAPE 
O OUTPUT TO PORT FROM CONSOLE 
д SCAN ТАРЕ 


R READ ТАРЕ 

S EXAMINE/CHANGE (MEMORY) 

T PUT HEADER ON TAPE 

U DISPLAY O CONFIGURATION 

V VERIFY PROGRAMMABLE MEMORY BLOCK WORKS 
W WRITE TO TAPE 

E EXAMINE/CHANGE (REGISTERS) 


Z * 


* Not assigned as yet. 


Table 1: AMS-80 version command list, version 5.7. Details of the operation of the 


commands are given in the description of AMS-80. 


Interactive Com puter 
Graphics Software. 


For Microsoft and DEC* Fortran 


DEVIRTIONS 
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Circle 202 on inquiry card. 


THE WORLD'S FIRST 
ALL SOLID STATE 
VIRTUALLY 
INDESTRUCTIBLE 
FULLY ENCODED 
KEYBOARD. 


JUST $75. 


INTRODUCING THE TASA MODEL 55 
ASCH KEYBOARD. 

Imagine. A full capability, 128 position 
keyboard without a single moving part. 
Simply touch its surface and sophisticated 
electronics instantaneously transmit informa- 
tion ta your computer. 

Imagine further. This state-of-the-art 
keyboard provides a TTL output that is fully 
encoded, verified, processed, and de- 
bounced on a 6-position, dual-sided card 
edge connector. Ready to plug in and 
operate. 

IF THE PRICE SOUNDS UNBELIEVABLE, 
REMEMBER WHAT SINGLE-CHIP TECHNOLOGY 
010 FOR THE CALCULATOR. 
The secret of the TASA keyboard's 
powerful performance and tow price is fully 
integrated single-chip circuitry. Because 
there are no mechanical keys or flex switches 
ta move up and down, all the electronics can 
be completely sealed inside the tough poly- 
carbonate case. This makes the TASA key- 
board virtually indestructible and immune to 
spills and rough handling. 
And since there are no moving parts, 
Шы TASA keyboard should have the same 
rouble-free life expectancy as a silicon chip. 
HERE ARE А FEW STATE-OF-THE-ART FEATURES: 
е Full 8-bit ASCII output and continuous 
strobe. 

e Low power: 18 V DC, 35 mA, built-in 
regulator. 

е Parallel output: active pull-down, direct 
TTL compatible (one load), open collector 


pe. 

в гак: 15"Lx6.25"Wx0.325^" thin. 

е Easy hook-up to any system, including 
the Apple computer. 

ALSO AVAILABLE: 

The Model 16-А, a 16-key alphanumeric 
fully encoded, solid state 4x4 keyboard for 
use as a companion to the Model 55, or as a 
stand-alone data entry unit. 

TRY THE TASA KEYBOARD FOR 10 DAYS. 

Enclose payment with the order form. 
Connect the TASA keyboard to your com- 
puter and use it for 10 days. If you don't 
agree that this keyboard is worth many times 
the price, simply return it to us. Your money 
will be refunded in full. 

PLEASE SEND THE FOLLOWING: 
[] TASA Model 55 ASCII keyboard. . $75. 
ПІ TASA Model 55 with stand and or 


wo 5 ee 9 3 Wo OR е . 


Add $4. for shipping and handling. 
Enclosed is my check or M.O. for $ 
or Mastercharge/VISA % 

expires 

WAME 


ADDRESS 


К | STATE 
чакр. 


L PO. ВОХ 1237 105 ALTOS, СА 94022 


äp 


-------------- 
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‘START OF SOFTWARE 

CONSOLE TO <A> 

‘READER TO «A» 

;«C» TO CONSOLE (ASCII) 

;«C» TO PUNCH (ASCII) 

:<С> TO LIST (ASCII) 

;TEST CONSOLE STATUS 

‘DETERMINE ИО (INPUT/OUTPUT) CONFIGURATION 
ЗЕТ WO CONFIGURATION 

;FIND TOP OF USER AREA (PROGRAMMABLE 


MEMOR 


Y) 
‘BREAKPOINT ENTRY 
;ENTRY POINTS 
;REENTER BMS-80 
;BYPASS CUSTOMIZING AREA 


‘CONSOLE ROUTINES (INDIVIDUAL) 
:СОМЅОІЕ INPUT AND ECHO 

;«A» TO CONSOLE 

:GOTO MON IF CONSOLE INTRPT 
‘OUTPUT САЛЕ 

¿<A> TO CONSOLE 

‘OUTPUT «A» (HEXADECIMAL-2 DIGITS) 
:OUTPUT «H/L» (HEXADECIMAL-4 DIGITS) 
‘OUTPUT TEXT 

;TEST FOR NULL INPUT CHAR 

;«B» TO CONSOLE (ASCII) 


;PUNCH ROUTINES 

;«A» TO PUNCH (HEXADECIMAL) 
;PUNCH 8 INS LEADER ТАРЕ 
‘OUTPUT CR/LF TO PUNCH 
"ООТРОТ H/L TO PUNCH 

;« B» TO PUNCH (ASCII) 


‘LIST ROUTINES 

;OUTPUT НЛ. TO LIST 

;<A> TO LIST (HEXADECIMAL) 
‘OUTPUT CRILF TO LIST 

:<В> ТО LIST (ASCII) 


UTILITY ROUTINES , 

;CONVERT HEXADECIMAL TO ASCII 
‘CONVERT ASCII TO HEXADECIMAL 
‘TEST on COMPLETION 


;DELA 


;HL-DE 


LOCATE CONTROL BYTE IN PROGRAMMABLE 
MEMORY BLOCK 

‘RESET INTERRUPTS 

;:BAUDOT TO ASCII CONVERSION 

;ASCII ТО BAUDOT CONVERSION 

‘SPACE FOR PATCHES 


Table 2: AMS-80 interface jump table. The individual routines are discussed in detail in 


the description of АМ5-80. 


system that your friends will see and 
admire. It should look presentable. 
The number of switches and lights on 
the front panel has been the subject of 
numerous debates. Those which are 
necessary are a power on/off switch, 
a boot switch, and a reset switch. If 
you are doing a lot of 1/O program- 
ming (common in amateur radio 
applications), an output port and an 
input port (sense switches) are useful. 
Status lights, control bus lights, and 
data and address bus lights/switches 
are optional. One full hardware tester 
panel should be built within each 
group if no known working system or 
other method for troubleshooting the 
hardware is available. The prototype 


shown in the photograph contains the 
full hardware tester panel circuit and 
is built separately from the power 
supply. This has the advantage of 
portability. 


The Front Panel Interface 

This card interfaces the front panel 
switches and displays to the 5-100 
bus. It is used when first building the 
system to check out the operation of 
the individual cards. Once AMS-80 is 
running, its usefulness is diminished 
until a hardware failure occurs that 
leaves the system up, but inhibits the 
processor from working properly (eg: 
a bus buffer or data-bit failing). The 
controls on the front panel will then 


О, 
From DTC. 


Jm 


What you see is what you get. 


Our Model 382 Data Terminal lets you 
manipulate your data-or-words-in- 
process on an eye-level CRT before 
you commit printer time to it. The 382 

is a truly elegant terminal that integrates 
video display with a letter quality 
printer to save you time, paper and 
consumable supplies. 


On the screen you'll see 24 lines of 80 
characters, with separate field attribute 
characters. Апа in memory, ready іс 
s up or down into view, are four full 

е es (96-lines). You can even store 
eight full pages if you don't need the 
field attribute symbols. 


Distributor information 


available. KCN 
es “ 

“с x 
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The Data Daisy, too. 


The DTC 382 is also the first system you 
can buy that has the full ASCII 96- 
character metal print wheel, our 
Data Daisy. Crisp clarity, long-lived 
metal, and a full 96-character set! Just 
what dp and communications people 
have been asking for Purchase or full 
maintenance lease pricing is available. 
Please contact your local dealer or DTC 
tor complete pricing details. 


wins, 


Get one and start enjoying: 

* True proportional spacing 
* Speeds up to 55 char/sec. 
* Fast-throughput, automatic 
* reverse typing 
* Áutomatic underlining 
* Shadow printing 

1200 baud (burst mode) for printer 
* 9600 baud for video display 
* RS-232C 
* Worldwide fast service 


Write, TW X or call for additional 
information: Data Terminals & 
Communications, 590 Division 
Street, Campbell, СА 95008. 

(408) 378- 1112 TWX: (910) 590-2436. 
Toll free number: (1) 800-538-9779 
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allow the problem to be located in а 
swift manner. When in the run mode, 
the address lights also indicate the 
location of the software that is being 
currently executed. This is useful in 
determining exactly where your pro- 
gram is hung up during debugging. 


Put your S-100 Computer 
on the clock. 


NOW, FROM MOUNTAIN HARDWARE. 
THE 100,000 DAY CLOCK. 


жібу 


-16У 


Figure 1: Typical 5-100 computer power supply. 


The Memory 

Any 5-100 bus programmable 
read-only memory and program- 
mable memory card can be used. 
However, if you are using a card that 
places a limit on the time period that 
it can be addressed continuously (ie: 


А real time clock could double the 
utility of your computer. Time events 

іп 100,45 increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time 
interrupts that permit pre- 
programmed activities to take 
place...without derailing on-going 


programs. Maintain a log of computer ' 


usage. Call up lists or appointments. 


Time and date printouts. Time events. An 
on-board battery keeps the clock running in 


the event of power outage. 


Mountain Hardware also offers a complete line 
of peripheral products for many fine computers. 


ж 


Available at your dealer's. Now. 


24 Mountain Hardware, Inc. 


300 Harvey West Blvd. 


Santa Cruz, CA 95060 (408) 429-8600 
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Circle 258 on inquiry card. 


one using dynamic programmable 
memories), you will have to modify 
the select signals from the front-panel 
interface card to convert these signals 
in a pulsed mode (gate the clock into 
the control signals). Shop around for 
a good group buy. AMS-80 requires 
at least 4 K bytes of programmable 
read-only memory. You may want to 
put additional software in program- 
mable read-only memory. 

The 8080 can access 64 K bytes of 
memory. Since most personal sys- 
tems do not contain a full 64 K bytes 
of memory, and 8080 software is non- 
relocatable by virtue of its absolute 
mode-addressing capability, several 
manufacturers have put out software 
modules at fixed allocations. The 
Radio Amateur Satellite Corporation 
(AMSAT) has developed a memory 
map for software, thus making all 
user written software compatible. 
Using the expandable idea, basic soft- 
ware can be executed in minimal 
memory systems. The memory 
assignment map is shown in table 3. 

The main user memory area is up- 
ward expandable from location 0. No 
matter how much memory is avail- 
able, software will run if written for 
low locations. Hexadecimal 0100 is a 
good starting location so that the in- 
terrupt service area is not overwritten 
by your customized software, 

As home systems are assembled, 
they tend to fall into 1 of 2 distinct 
configurations. There is the floppy 
disk system, having much program- 
mable memory and a minimal 
amount of programmable read-only 
memory in which programs are 
stored on disks and down-loaded into 
user memory for execution. The 
second type is the eraseable read-only 
memory (EROM) based system. 
EROMs and EROM cards аге 
relatively inexpensive. Programs can 
be stored in EROM and executed via 
AMS-80. This type of system con- 
tains less user memory than the 
floppy disk system. Since EROM 
cards come in 16 K-byte blocks, it is 
desirable that such a block be incor- 
porated in the AMSAT-GOLEM-80 
system. This allows for inter- 
changeability and redundancy. For 
added flexibility, the chosen card 
should have user memory coexistence 
capability. Thus, a group system can 
be put together out of both types of 
configuration, with minimal con- 
flicts. This block is located between 
hexadecimal 8000 and BFFF. 


The 515,095 System 


*Quantity 1 Price 


Are you tired of inadequate floppy systems and overpriced mini- 
computers? BASIC TIME offers ап affordable Minicomputer System 
with 10MB hard disk storage, printer м /stand and CRT. All complete 
with desk enclosure. 


Since the introduction of our System B-100 in June of 
this year, we have had an overwhelming response 
from you, the minicomputer system buyer. Тһе 
reason for this response is, when it comes down to 
price, you can't find a much better value nowadays in 
a Small Business Computer System than what we are 
offering. 

Our Central Processor is a 16-bit, single board unit 
with 65K bytes of memory, using a 2901 microcom- 
puter to emulate the Data General Nova instruction set. 

We offer 10MB of hard disk storage on two disks, 
one fixed and the other removable, to ailow for 
backing up the system. 

The operating system comes complete with Business 
Basic integrated with a sophisticated file manage- 
ment system. it is easily programmable by first time 
users and it supports editor and ail facilities /utilities 
to develop business application packages. We also 
include a variety of subroutines to make develop- 
ment easier. 

The system comes with a full function video display 
terminal that has a standard typewriter keyboard and 
a 10 key numeric pad. The display screen will display 
1920 characters (24 lines of 80 characters). 

We have an optional printer that prints ietter 
quality type if your needs are in that area. included 


Сігсів 14 on inquiry card. 


with that option, at no additional cost, is a word 
processing package. 

We Include a General Business software package 
that consists of. general ledger, accounts payable, 
accounts receivable, payroll and inventory control. 
We provide complete software documentation to 
allow the user to modify it to fit his own needs. There 
is no charge For the software. 

The B-100 is upgradeable for users that require 
multi-user and muli-tasking capabilities. However, we 
plan to introduce our System 8-200 in November. 
This system will be capable of multi-user and muiti- 
tasking and it will handle up to four CRT's and printers 
іп апу combination. 

we һауе complete Dealer and OEM packages which 
Include: pricing information and Dealer /OEM agreements. 


basic Lime 


1215 E. El Segundo Boulevard 
Е! Segundo, California 90245 
215/522-4455 
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AMS-80 Custom Area, 


IO (input/output) handiers, including VDB-4 software 


AMS-80 Standard Area 


Floppy Disk /© and Bootstrap Loader 


4 K-Byte, Programmable-Memory Area for Buffers, etc. 


Video-Display Memory Area 


16 K-Byte, Programmable Read-Onty-Memory Area (preferably 


maskabie) 


User Programmable-Memory-Program Area 


Interrupt Service Area, Interfaces, etc. 


AMS-80 Programmable-Memory Links 


Table 3: Memory assignment map for the AMS-80. 


The block can be used to contain 
programs that execute in those loca- 
tions, or copies of programs that ex- 
ecute when moved to programmable 
memory locations in low memory. 
This is ideal for programs that need to 
be executed in user memory, or for 
storing programs as a backup to the 
floppy disk unit in case it is not 
available at a particular time or loca- 
tion, such as a demonstration at a 
computerfest. 

Processor Technology's SOL soft- 
ware is written to reside at hex- 
adecimal C000. It can be placed іп 
that area if desired. The video display 
programmable memory is located at 
ССО0. This makes it compatible with 
Processor Technology and SSM. 

А programmable memory area is 
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assigned at hexadecimal D000. This 
allows the stack to be located outside 
of the main user area. The buffer 
areas for cassette I/O can be located 
in this area, as can any program- 
mable memory-dependent software 
that is required for your system. 
AMS-80 is designed to automatically 
locate the stack in an area of user 
memory above the video block. It 
also skips this area when a user pro- 
gram asks for the top of user 
memory. If no such block exists and 
the video area is used, AMS-80 will 
have to be customized to avoid the 
video programmable memory area 
during initialization. 


The Processor 
Any S-100 bus processor card can 


be used. Different cards have dif- 
ferent features. Some have jump start 
or bootstrap capability, some have 
interrupt ports, and some have both. 
Some are available already built, and 
others as kits or blank boards. 
Choose one that suits the needs of 
your group. 


Input/Output 

You will need (and AMS-80 is con- 
figured for) 4 classes of I/O (in- 
put/output) devices, a console, a 
high-speed data-input device 
(reader), a high-speed data-output 
device (punch), and a high-speed, 


ASCII output device (list). The 
AMS-80 software allows 4 physical 
devices to be assigned to each 
category of I/O device. The 


assignments are in software and may 
be changed under program control. 
Software is provided for a video- 
display board (Cybercom) as well as 
a Teletype interface. Audio tape is 
chosen for off-line program and data 
storage. À floppy disk drive can be 
added at will. 

АП I/O operations are performed 
on a single character basis, either in 
or out. Kansas City Standard tones 
have been chosen as the audio re- 
cording standard. There is, however, 
1 basic difference between the use of 
paper and audio tape. Paper tape can 
be stopped between punches or reads, 
but audio tape cannot be efficiently 
stopped. Thus, the audio cassette 
routines contain "blocking" software 
that stores the individual characters 
in a user memory area (preferably 
between hexadecimal 0000 and E800, 
as shown in table 3). This blocking 
software is transparent to АМ5-80. 
Software is provided for all I/O to 
the console or terminal, the punch, 
reader, or list devices. The routines 
are located within AMS-80 and are 
called indirectly via a jump table as 
shown in table 2. Routines are pro- 
vided to ouput ASCII data from 
either the B or C register, allowing 
existing commercial software to be 
patched to operate via AMS-80 with 
minimal changes. Routines are also 
provided to output the contents of the 
accumulator (8 bits) or the H/L 
register pair (16 bits) in hexadecimal 
code. Character input routines are 
also provided. Most of the routines 
are used within AMS-80. 

There are 2 reserved I/O ports 
within the system. These are front 


it’s on the doughnut! 


INTRODUCING — LOUMAR MANAGEMENT SYSTEMS SOFTWARE 


programs to give you a comprehensive package for business management 


The Loumar General Accounting System is a versatile, fully integrated software package designed for small and medium sized 
businesses. It is also Suitable for CPA's and bookkeeping service films. 

The complete software system is composed of four main modules: GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS 
PAYABLE AND PAYROLL. Each module may be used separately or in combination with any other module. Supplied on disk as 
run-time modules. Source not available. 

All software is written in CBASIC Il and utilizes the powerful CP / M operating system. 

General system features include: 

Automatic posting to general journal e Strict error detection e Report production on demand e Consistent operating procedures e 
User oriented. No previous computer knowledge required e Designed by accounting professionals e Comprehensive, well pre- 
sented reports and manuals e Single or multiple client capabilities. 


HARDWARE SPECIFICATIONS PAYROLL: Up to 500 employees — $550. 

The end user's microcomputer must satisly the following require- ACCOUNTS RECEIVABLE: Up to 1000 customers and 1000 monthly 
ments: transactions — $550 

48k RAM ACCOUNTS PAYABLE: Up to 1000 vendors and 1300 monthly 

Dual fioppy disk system transactions — 5400 

Printer with tractor. All printing is done in 80 col. format GENERAL LEDGER: Up to 200 accounts with 2000 entries — 

CRT with at least a 64 character by 16 line display $45D 

CP/M and CBASIC І 


Write for our brochure — Dealerships still available 
Contact: Distributor 
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Chassis Ground 


Control Line #1 

Status Line #1 

Signal Return (Ground) 
Control Line #2 

+ 18 V Supply 

— 18 V Supply 


Status Line #2 


Pin# 
1 
2 
3 
4 
5 
7 
8 

10 

13 

17 

20 

23 

24 

25 


Signal 


Data From Terminal To Computer 
Data From Computer To Terminal 


20 mA Current Loop { +), Terminal To Computer 


20 mA Current Loop (+), Computer To Terminal 
20 mA Current Loop ( — ), Terminal To Computer 
20 mA Current Loop ( — ), Computer To Terminal 


This is a modified RS-232 Interface. Signal Levels are as follows: 
Mark (Logic 1) = —3 V to — 12 V, Space (Logic 0) = +5Vto +12 V. 


Table 4: Connections to the serial port interface connector. 


Chassis Ground 

Data Port 1 Status Bit 
Data Port 1 Control Bit 
Data Port 1 Bit О (LSB) 
Data Port 1 Bit 1 
Signal Return 

Ground 

NIC 

+8 V Raw Power 
Data Port 2 Bit 6 

Data Port 2 Bil 7 

Data Port 2 Status Bit 
Data Port 2 Control Bit 
Data Port 1 Bit 2 

Data Port 1 Bit 3 

Data Port 1 Bit 4 

Data Port 1 Bit 5 

Data Port 1 Bit 6 

Data Port 1 Bit 7 

Data Port 2 Bit 0 

Data Port 2 Bit 1 

Data Port 2 Bit 2 

Data Port 2 Bit 3 

Data Port 2 Bit 4 

Data Port 2 Bit 5 


Conan cono 


NOTE: All voltage levels are transistor-transistor logic compatible. The Data Lines are com- 
patible to the MITS convention. Port 1 is configured as an inpul port and port 2 as an 
output port if bidirectional I/O port integrated circuits (such as 82555) are not used. 


Table 5: Connections to the parallel port interface connector. 


panel (FF) and interrupt control port 
(FE). The front-panel address is used 
for both displays and switches. FF 
was chosen because of the simple 
hardware needed to decode it (1 
NAND gate), while FE was built into 
the processor card utilized in the pro- 
totype. 

Some standardization of the hard- 
ware is desirable in a group project. 
This allows 1 person to check out 
another person's hardware. It also 
allows different members of the 
group to interconnect their equip- 
ment for large demonstrations. 

Interfaces come in 2 types: serial 
and parallel. The following stan- 
dards, which are slightly modified 
versions of existing ones, are sug- 
gested for the AMSAT-GOLEM-80 
Project. 
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Audio Signals 

All audio signals from the com- 
puter or interface boxes to and from 
cassette recorders are via phono 
plugs/sockets, The actual connectors 
on the tape recorder may be anything 
from miniature phone to DIN-type 
connectors. 


RF/Video Signals 

BNC-type connectors should be 
used to carry video to and from 
monitors. The BNC connector is 
small, quick to connect and discon- 
nect, and readily available world- 
wide. 


Digital Signals 

Digital signals come in 2 types: 
serial and parallel. Both types of 
interfaces should use 25-pin EIA-type 


connectors. The chassis connector on 
the computer will be female; the 
chassis connector on the remote 
device is male. Power can be fed 
down the cable from the computer to 
the remote device via the I/O cable. 
Having a female connection on the 
hot lead reduces the probability of 
short circuits. They can also be joined 
together to make larger ones, without 
the need for special adaptors. The 
serial connector assignments are 
based on the RS-232 interface. The 
pin assignments are shown in table 4. 
The parallel connector carries 1 input 
and 1 output port (8 bits each), plus 1 
pair of handshake signals. The signal 
pins are compatible to the MITS 
recommended ones. Power and 
ground are fed down the cables, thus 
the recommendation for fuses in the 3 
DC voltage lines. The parallel port in- 
terfaces are transistor-transistor logic 
(TTL) level, the serial port RS-232 
voltage levels (mark = negative, 
space -- positive). Тһе pin assign- 
ments are shown in table 5. 


AMS-80 

AMS-80 is a full, software-de- 
bugging program. It also contains the 
system [/O drivers and utility 
routines accessible via a jump table. 
The jump table approach is utilized so 
that user programs written using the 
utility routines within AMS-80 will 
not require reassembling, should a 
subsequent version of AMS-80 be 
released. The version that was 
previously published (September 
1976 BYTE) has undergone extensive 
modifications and has been relocated 
to the block of memory between hex- 
adecimal F000 and FFOO. This allows 
many existing programs written for 
low, user memory area (such as MITS 
BASIC) to be run through the I/O 
drivers within AMS-80. It is thus 
possible to run a program in BASIC 
and have the ouput appear on the line 
printer (list device) or the console at 
will. The standard capacity existing 
in AMS-80 is shown in table 1. 


System Expansion 

The modular design of the 
AMSAT-GOLEM-80 system allows 
for operability at all stages of con- 
struction, once the initial stage is 
reached. Since a great deal of money 
is being spent, it would be encourag- 
ing to see it perform as soon as possi- 
ble. The initial stage, apart from the 
processor power supply and bus, 
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О Sceibi “6800” Software Gourmet Guide O Microprocessor Lexicon, Acronyms and O 6502 Applications Book 
& Cookbook Robert Findley $10.95 Definitions Sybex $2.95 Rodnay Zaks $12.95 
O Scelbi “8080” Software Gourmet Guide L) Microprocessor System Design О IC Converter Cookbook 
& Cookbook Robert Findley $10.95 Edw. E. Klingman $22.50 Walter Jung $13.95 
L] Programming the 6502 [1 Basic Microprocessors and the 6800 (1 Microprocessor Interfacing Techniques 
Rodnay Zaks $11.95 Ron Bishop $11.95 (2nd edition) Lesea and Zaks $13.95 
(1 8080A/8085 Assembly Language (1 8080A Bugbook Peter Болу $10.50 [] The Cheap Video Cookbook 
Programming LanceLeventhal $9.50 O Introduction to Microcomputers - Don Lancaster $5.95 
О 6800 Assembly Language Programming Vol. Il (& binder) Osborne & Assoc. $30.00 (1 TV Typewriter Cookbook 
(1 Z-80 Assembly Language Programming Osborne & Assoc. $9.50 (] Introduction to Microcomputers - 
Adam Osborne $9.50 L] 7-80 Programming for Logic Design Vol. Hl (& binder) Osborne & Assoc. $20.00 
[] 6502 Assembly Language Programming Osborne & Assoc. $9.50 О Active Filter Cookbook 
Lance Leventhal $9.50 ГІ 8080 Programming for Logic Design Don Lancaster $14.95 
(1 Semiconductor Memory Data Book Osborne & Assoc. $9.50 L] Linear Control Circuits Data Book 
Texas Instruments $5.00 О CMOS Cookbook DonLancaster $10.50 Texas Instr. $5.00 
ша аш иш иш ша иш иш иш аш иш иш ит иш шш ни иш иш иш аа аш аш O TTL Cookbook Don Lancaster $9.50 [] Power Semiconductor Data Book 
L] Tracer: A 6800 Debugging Program O Bipolar Microcomputer Components Texas Instr. | 59.25 
Grappel & Hemenway $6.00 Data Book Texas Instr. $4.70 О Interface Circuits Data Book 
О Bar Code Loader Кеп Budnick $2.00 ГІ TTL Data Book, 2nd edition Texas Instr. | $6.95 
О Tiny Assembler 6800 Version 3.1 Texas Instr. $7.50 О Optoelectronics Data Book, 5th ed. 4.50 
Jack Emmerich $9.00 (1 TTL Data Book, Supplement to Texas Instr. 53. 
O RA6800ML: An M6800 Relocatable 2ndedition Texas Instr. $1.25 О Transistor and Diode Data Book 
Macro Assembler Ј. Hemenway $25.00 O 9900 Family Systems Design and Texas Instr. 513.50 
O MONDEB: Ап Advanced M6800 Monitor Data Book Texas Instr. $9.95 
Debugger Don Peters $5.00 О Designing with TTL Integrated Circuits Мр ст оо 
О Editor/Assembler for 8080/8085 Based Texas Instr. $36.50 > = 
Computers [] Fundamentals and Applications of Ø Q e 
W.J. Weller & W.T. Powers $14.95 Digital Logic Circuits SolLibes $7.95 
Vss un 
O Practical Microcomputer Programming: UW “з 
Тһе 2-80 ‘W.J. Weller $29.95 | ' | (т z 
12. (Postage $.75/item or $1.00 outside U.S. to a maximum postal charge of $3.00) 
O LINK68: An M6800 Linking Loader = £^ WN 
Grappel & Hemenway $8.00 Name =y UJ 
Address z Q — ===! = 
City  . | Žž State Пір Q — — > 
[1 Check enclosed O Master Charge ГІ VISA 3 £^ Т О 
Cardt .  . 1 Expires О S T £^ u 
TM Signature DNA Се ишш 
IAC Totalenclosed$ | |( 20 182099 mm^ ге | ut =~ -C 
Books to erase the impossible DIAL YOUR BANK CARD ORDERS K O 
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95 Route 101 West, PO Box 428, Peterborough, NH 03458 TOLL FREE 800-258-5477 (n N.H. 924-3355) 
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P=3 
P=2 


P=1 Audio Cassette 


Р = Сопѕоіе 


Header 


Audio Cassette 


Console 


Baudot device (model 15) 


Teletype Port 


L=0 
Console 

C=3 

С-2 

С-1 

С-0 


Video Display Board 
V=0 Page 


V=1 Page 
V=2 Scroll 
Vz3 Scroll 


Console 


Baudot Device (model 15) 
Video Display Board/Keyboard 
Teletype Port 


With Line Foldover 
Without Line Foldover 
With Line Foldover 
Without Line Foldover 


Table 6: AMS-80 I/O (input/output) allocations. 


comprises 4 K bytes of programmable 
read-only memory of user memory, 
and a terminal device. With this 
amount of hardware, you can run 
AMS-80, enter programs in memory 
in hexadecimal code via AMS-80, and 
learn a little about software. The ad- 
dition of some off-line memory, such 
as audio or paper-tape devices, 
allows you to run programs which re- 
quire up to 4 K bytes of memory. 
Such programs include Tiny BASIC, 
orbital calculations for amateur 
satellite locations, and various 
amateur radio programs. If you have 
a radio teletypewriter terminal unit 
(RTTY-TU), you can even tune your 
shortwave radio in to commercial or 
amateur Teletype stations, and 
display their transmissions on your 
terminal, 

If you get a modem interface and a 
second terminal, or use a video 
display /keyboard combination and a 
serial port/modem, you can make the 


basic system into a remote terminal 
for a large machine timesharing ser- 
vice, and access the computer at work 
from your home. Add another 4 or 8 
K bytes of user memory, and you can 
run text editors, assemblers, or an 8 K 
BASIC interpreter. This opens a new 
dimension in computing. You can 
play Star Trek, and run education 
and business software and advanced 
amateur radio programs, such as con- 
tests. Put 16 K bytes of user memory 
in your system and you can get a 
floppy disk unit for an added dimen- 
sion in computing. 


Off-Line Data Storage 

Off-line storage is storage for pro- 
grams and data that is external to the 
64 K bytes of accessible memory. It 
usually consists of audio tape, floppy 
disks, or paper tape. Floppy disk 
storage usually comes with an 
operating system and will not be 
discussed here. AMS-80 contains 


Everybody's making money 
selling microcomputers. 


Somebody's going to make money 
servicing them. 


New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 


Seems like every time you tum around, some- 
body comes along with a new computer for 
home or business use. And they're being gobbled 
up to handle things like payrolls, billing, inven- 
tory, and other jobs for businesses of every 
size...to perform household functions like 
budgeting, environmental systems control, 
indexing recipes, and more. 
Growing Demand for 
Computer Technicians... 
Learn in Your Spare Time 

Even before the microprocessor burst 
upon the scene, the U.S. Department of Labor 
forecast over а 10096 increase in job openings for 
the decade through 1985. Most of them new 
jobs created by the expanding world of the 
computer. NRI can train you at home to service 
both microcomputers and their big brothers. 
Train you at your convenience, with 
written "bite-size" lessons that you do evenings 
or weekends without quitting your present job. 

Assemble Your Own Microcomputer 

NRI training includes practical experi- 
ence. You start with meaningful experiments 
building and studying circuits on the NRI 
Discovery Lab® Then you build your own 
test instruments like a transistorized volt-ohm 
meter, CMOS digital frequency counter...equip- 
ment you learn on, use later in your work. 

And you build your own microcomput- 
er, the only one designed for learning. It looks 
and operates like the finest of its kind, actually 
does more than many commercial units. But 
NRI engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in 
detecting and correcting problems. It's the 
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routines to store and read software 
from paper tape. Data is stored in In- 
tel hexadecimal format. Paper tape, 
although common in professional 
circles, is not cheap, and the readers 
and punches are expensive. However, 
inexpensive hand operated readers do 
exist, so paper tape is a convenient 
and easily mailable form of program 
storage (for chort programs). 

Paper tapes can be stopped under 
software control. Thus, when BASIC 
is reading and interpreting a pro- 
gram, it can stop the tape momen- 
{агу to process the line of source 
code. Audio cassettes cannot be stop- 
ped in such a manner. Other pro- 
grams, such as Assemblers or Editors, 
also have requirements for occasional 
inputs and outputs. Thus, АМ5-80 
contains buffer cassette-driver soft- 
ware to enable the main program to 
think that it is reading or writing 
characters on an incremental basis. 
Data is stored on tape in blocks of 256 
characters. There is no format as 
such; the format is set by the main 
program because in this system the 
audio cassette is treated as if it is 
paper tape. This means that by using 


the Intel hexadecimal format and 
cassette buffer-driver routines in 
AMS-80, any paper-tape, cassette, or 
floppy disk system can read or write 
tapes and convert to and from the 
format needed for a particular 
operating system, А title command is 
put into АМ5-80 to allow headings to 
be written on hexadecimal code 
blocks of tape so that they can be 
identified. 

Since even a 15-minute cassette 
tape can hold a lot of software, a 
command is provided within AMS-80 
to allow a tape to be scanned and a 
program found. The command trans- 
fers data from the reader to the punch 
device. It may be used to copy tapes 
or, if the console is assigned as the 
punch, it may be used to scan tapes 
and locate particular blocks. 

The number of data bytes in a 
block is 256. Each block is preceded 
and followed by a mark tone. This 
allows the tape to be stopped and 
started. The data is read to or written 
from the tape at 300 bps. 

If the system has error detection, 
error-detection bytes are put on the 
tape. For example, the Intel hex- 
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adecimal format checks each line of 
code for a read error. Each line as 
printed on the console is a block in 
itself. The data, address, and error 
detection bytes are output to the 
paper-tape punch. These bytes will be 
collected by the cassette buffer soft- 
ware which, when full, will write 256 
bytes on the audio tape. When 
reading that block back, it will read 
the entire block into a buffer. The In- 
tel hexadecimal format reader then 
gets the data on a character-by- 
character basis from the buffer, and 
checks for errors. 

The cassette storage medium is 
designed to be a paper-tape equiva- 
lent for information exchange. It is 
not designed to be part of an 
operating system, although an 
AMSAT flexible operating system 
may be available in the near future. 


Operating Systems 

Cassette and disk operating 
systems are currently available. 
These can be patched to operate 
through the AMS-80 I/O (input/out- 
put) drivers and hence improve them 
by allowing assignable I/O devices. 
AMS-80 is a paper-tape operating 
system in which the file storage and 
sorting is done by the operator. 

The advantages of software con- 
figured [/O can be seen in the follow- 
ing circumstances: BASIC is designed 
to operate via the console. Punch and 
reader operations are available for 
program storage, but the execution is 
usually via the console. With 
assignable I/O, the console ouput 
routine can be assigned to a line 
printer, and outputs obtained at high 
speed. Alternatively, different 
readers (paper and audio) can be 
assigned with no change in the BASIC 
interpreter software. 

The spare commands іп AMS-80 
can be allocated to interface to the 
operating system. For example, “Q” 
could be assigned to execute a jump 
to the operating system. А command 
can be assigned to return to АМ5-80, 
once in the operating system. These 
aspects of interfacing AMS-80 to 
operating systems will be discussed in 
detail later. 


Real-Time Operations 

Real-time operations are required 
for many tasks. The 8080 has the 
capability of directly distinguishing 
between 8 real-time interrupts. In the 
AMSAT-GOLEM-80, Interrupt 0 is 


equivalent to Reset, апа Interrrupt 1 
is reserved for the breakpoint feature. 
The remaining interrupts are 
available for custom software. The 
time-of-day clock is not implemented 
in software, but rather in hardware, 
using an MOS digital-clock circuit. A 
number of floppy disk interfaces, 
North Star in particular, do not allow 
for interrupts during the disk read 
and write operations. Thus, a soft- 
ware clock would not be updated 
when running such a disk system. 
This means that no real-time opera- 
tions could be executed without 
reinitialization of the clock each time. 
Using a hardware clock, the time of 
day can be read at any time by using 
simple input statements from the I/O 
port assigned to the clock. 


Documentation 

Documentation is very important. 
Keep all of the instructions for the 
various kits in one place. Three-ring 
binders are inexpensive and can con- 
tain a large amount of information. If 
you need more than 1 binder, split the 
information logically, such as hard- 
ware, software, peripherals, etc. 
When you build and test cards, note 
any unusual or special things that you 
did. Note any voltage or other 
measurements you made. Keep a 
copy of test routines you used to 
initially test something. You may 
need them a few years later. The level 
of documentation should be better 
than that supplied with commercial 
equipment. It may help you sell the 
system. It is also important to docu- 
ment the operational aspects of the 
system. Document how it is con- 
figured (an example is shown in table 
6), and record the operating instruc- 
tions so that others can operate the 
system in your absence. Note which 
connector plugs into which socket. 
When in doubt, document it. 


Planning your Project 

Your requirements are going to dif- 
fer from those of other people. Your 
method of assembly can be the same, 
but can differ in details. There are 
many manufacturers of memory and 
I/O cards. Some are sold fully 
assembled and tested, some assem- 
bled, some as kits, and some as bare 
boards. Choosing the card that suits 
your needs at a particular time can 
reduce your cost. Remember that the 
software is hardware transparent; for 
example, a program designed to run 


in user memory at hexadecimal 
memory locations 0100 to 2000 will 
run in any type of working memory, 
no matter who manufactured it. 
Therefore, it does not matter if you 
use a Brand X product when the rest 
of the club uses a Brand Y. Just ensure 
that the specifications for addressing 
the card are the same. (Wait states do 
not matter, If you need an extra wait 
state, your software will take longer 
to execute, but you will probably 
never notice the difference.) 

The price of hardware is constantly 
falling. New cards are being intro- 
duced every month. It is possible to 
purchase a 32 К or 64 K-byte 
programmable-memory саға 
populated by only 8 K bytes of 
memory circuits, and add the remain- 
ing integrated circuits as you need 
them. The price of the next 8 K bytes 
will probably be less than today's 
price. Purchase your hardware when 
you need it. Look around, compare 
the cards made by different manufac- 
turers, decide how their features will 
fit into your system, ask for advice at 
your club, and then make your pur- 
chase. For example, some processor 


Bowling 


cards come with vectored interrupt 
capability, and some with bootstrap 
start, 


Summary 

The details of the construction of 
the individual cards are not presented 
here because vendors supply their 
own information. In the AMSAT- 
GOLEM-80, the hardware is inter- 
changeable (within limits), and the 
actual manufacturer of any particular 
card is immaterial. The prototype has 
served to check our hardware and 
software for members of The Radio 
Amateur Satellite Corporation (AM- 
SAT) and the Chesapeake Microcom- 
puter Club Inc, who have set up a 
bulk purchase scheme for obtaining 
price reductions on hardware. 

This article has described an 
approach to building an S-100 com- 
puter that is incremental and afford- 
able, even though it may not be the 
lowest cost in the long run. The 
AMSAT-GOLEM-80 is an approach 
to a system. It may be built up as a 
stand-alone system, or it may be 
overlaid onto your existing hard- 
ware. Ш 
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Add Some Control 
to Your Computer 


An Output Port Tutorial 


A virtually limitless number of 
devices can be controlled through a 
single output port using time multi- 
plexing techniques. A series of 8-bit 
bytes is fetched from a control buffer 
in memory, and output through a 
single port. On the receiving end, bus 
buffers present the data to all the 
devices in parallel, but unique strobes 
are supplied to each device in turn, so 
that it can latch its own data word. 

This technique is particularly 
useful if the devices are to be located 
some distance from the computer. 


1 

1 

' 
TYPICAL Н 
OF EIGHT | 
І 

І 

І 


jowc-ApRS| > 


Number Type +5V Gnd 
ІСІ 7406 14 7 
ІС2 7404 14 7 
СЗ 74123 SEE FIGURE 

ІС4 74160 16 B 
ICS 74154 24 12 


ee оғыз 


Ken Barbier 
POB 1042 
Socorro NM 87801 


The hardware shown in figure 1 has 
been used to control devices over 50 
feet from the computer without exotic 
line drivers and receivers. Since 
remote addresses for each device are 
generated by the hardware, only 8 
data lines and 1 strobe line are re- 
quired. For maximum noise immu- 
nity, shielded twisted pair cable 
should be used. 


Receive Hardware 
In figure 1, 16 external devices 
receive 1 8-bit byte apiece. Using the 


220 CExT 


1А ІСЗа iQ 


Intel 8080, this block of data will be 
transmitted in about 300 ,s. The 
I/O(input/output) write strobe 
accompanying the 1st byte triggers a 
delay oneshot which, after allowing 
more than enough time for the block 
transmission, triggers a reset oneshot 
which clears the remote address 
counter, the 74160. This insures that 
the next block of data will be routed 
to the correct device in turn. 

The remote address counter sup- 
plies a 4-bit count to the 4-line-to-16- 
line data selector, the 74154. As the 


Jn "exl 


ФА ІС3Ь 


TYPICAL 
FOR 16 


Figure 1: The transmission circuitry is divided into 2 parts, the data transmission (DO through D7) and the address. The address is 
decoded by a counter which determines which 1 of 16 devices is being used. The write strobe accompanying the data triggers a delay 
oneshot (IC3a) which triggers a reset oneshot (IC3b) which clears IC5, the remote address counter. 
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74160 advances its count on the rising 
edge of its clock, it will initially 
supply address O to the 74154 until 
the trailing edge of the negative going 
1/О write strobe. This same strobe is 
the "data" supplied to the 74154, and 
so will appear on each of the outputs 
of the 74154 in turn. This constitutes 
the 16 remote addresses. 

For expansion, 1 additional counter 
stage could be used to generate "first 
16" and "second 16" control signals to 
double the number of devices. 


Driver Programs 

The example shown in figure 1 is 
for 16 devices. Every time we want to 
output a control to any one device, 
we must output all the control words. 
OUCNT is an 8080 routine designed 
to accomplish this (see listing 1). The 
calling program first loads the correct 
bit patterns into the correct buffer 
words, then sets the flag at memory 
location FLAG. This flag is used to 
prevent needless outputting of the 
controls. In a complex control pro- 
gram, many segments of the oper- 
ating system may need to change the 
state of the devices at irregular inter- 
vals. In such an implementation there 
will be a fixed program cycle, with 
many tasks called in turn to perform 
their functions. At some point in the 
cycle, time will be allotted to output 
our controls. If no program segments 
or tasks have called for any change in 
the controls, it is not necessary to 
transmit them, and the flag will not 
be set. But when it is set, we will 
transmit all the controls, after clear- 
ing the flag. 


Controlling Relays 

Typical applications for this tech- 
nique might include driving remote 
displays, with 32-decimal digits being 
transmitted, 2 per 8-bit byte. Or, as is 
shown in figure 2, 8 relays can be 
controlled by each 8-bit byte. 

The simplified schematic of figure 2 
shows a relay driver circuit capable of 
controlling 8 relays. The 8 bits of data 
are latched into the 74175s on the ris- 
ing edge of the clock, so our negative 
going strobe can be used as is. If lat- 
ches such as the earlier 7475 are used, 
the strobe would have to be inverted, 
since the output of a 7475 follows the 
input whenever the clock is high. In 


OUTPUT CONTROLS 
CONTR EQU 


OUCNT: LDA FLAG 
ANI OFFH 
RZ 
МУ! А,00 
STA FLAG 
LXI H,BUFFR 
MVI C,OFH 
QUCN!1: MOV A.M 
OUT CONTR 
INX H 
DCR C 
JNZ OUCN1 
RET 
FLAG: DB 0 
BUFFER: DS OFH 


(OUTPUT PORT ADDRESS 
;NEED ACTION? 


‚МО, RETURN 
‘YES, CLEAR FLAG 


‘GET CONTROL BUFFER ADDRESS 
"БЕТ COUNTER 
СЕТ CONTROL DATA BYTE 


INCREMENT ADDRESS 
;DECREMENT COUNTER 
CONTINUE IF NOT DONE 
;ELSE. RETURN 


“ACTION FLAG 
;CONTROL BUFFER 


Listing I: 8080 assembler routine to output control signals to 1 of 16 devices. CONTR is 
equated with the desired output port address. 


responding latch is reloaded with the 
same data as before. (The type of 
NPN driver transistor will have to be 
selected to match the current and 
voltage requirements of the particular 
relay used.) 


Relay Control Program 
Obviously, if we need to control 8 
relays with 1 byte, we do not want to 
change the state of all of the relays at 
the same time. This complicates the 
software required slightly. In the 8080 
program shown in listing 2, a change 
relay subroutine allows us to change 
the state of 1 relay at a time. We must 


pg] > 
т | > 
p 
oaj > 


ѕтвм | > 


pa| > 
psum 
Ве | > 
от | > 


supply the subroutine with the 
number (hexadecimal 0 thru Е) of the 
word in the buffer corresponding to 
the relay driver board, and a relay 
number (1 thru 8). We must also 
specify whether we want to turn it on 
or off. At the correct time, we put the 
word number in register C, the relay 
number in register E, and set register 
A to 1 for on, or 0 for off, and call 
CHGRY. The next time the operating 
system calls OUCNT, only ош 


+5¥ 


RELAY 
COIL 


!*  INSIA 


IK @ 


RELAY 
DRIVER 


either case, any relay whose corres- 
ponding bit is not changed will re- 
main in the previous state, as its cor- 


Figure 2: А relay driver board capable of controlling 8 relays. The state of the relay. on 
or off, is latched into the 74175 until a following strobe is received directing a change ін 
state. 
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We are already five years into a new industrial revolution, the impact of which will 
rval (he first industrial revolution 1145 based on microelectronics. 


Technological advances and price reductions of microelectronic devices 
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sources, thal па one has been able Io accurately predict 


ма wii happen, or whan. WILD 
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And in the welter of new technological developrnents, 

по one has paid attention to Ihe social impact of 
what is accurnng, or Ihe consequences of such 
haphazard advancement. The fact that half of 
today’s jobs may disappear within the next 
decade due ta microelectronics shouid not 

be laken lightly 
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€xclusively from BITS inc. 


TRS-80* Software FREE 
with this Definitive Text! 


PRACTICAL 
MICROCOMPUTER 


18 chapters of solid, 
accurate programming 
information: 
е Debugging techniques 
Interrupt modes 
Array and table handling 
Number base conversion 
Floating point arithmetic 
Programmed input/output 
Stack pointer usage 


The last part of the book is soft- 
ware, an editor/assembler which 
will run on any 8080 or Z80 ma- 
chine and a debugging monitor. 

Send in the coupon supplied 
with the book and receive FREE 
the object programs of the editor/ 
assembler and debug on either 
paper tape or on cassette tape for 
the TRS-80 microcomputer. 

(Loads in Level | with 16K RAM 
or Level If.) 

Both the book and software for 
only $29.95! 


L] Practical 


Microcomputer Pro- 
gramming: The Z80 by W J Weller 


For North Star Disk Systems: 

Now available for the 280 on Single 

Density diskettes 

[1 Editor/assembler object code 
$14.00 

О Editor/assembler and debug 
source code $14.00 

П both for only $26.00! 


(Postage $.75/ Пет or $1.00 outside U.S.) 
* A trademark of Tandy Corp. 


DIAL YOUR BANK CARD ORDERS 
TOLL FREE 800-258-5477 
(In N.H. dial 924-3355) =: ж 


or enclose your check with this ad: 
Name 
Address 
—P € e D 
1B1099 
BITS Inc Books to erase the impossible 
РОВ 428, 26 Route 101 West, Peterborough NH 03458 


Ask for our new, FREE Catalog 


200 September 1979 © BYTE Publications Inc 


:СНАМСЕ RELAY 

‘ENTER WITH: CONTROL WORD NUMBER IN (C) 

: RELAY NUMBER IN (E 

; А = 1 ТО TURN RELAY ОМ 

; А) = 0 TO TURN RELAY OFF 

CHGRY LXI H,BUFFR "СЕТ BUFFER START ADDRESS 
MYI B,O ‘ADD WORD NUMBER 
DAD B 
ANI OFFH ;TURN ON OR OFF? 
JZ OFF 

CHGR1 DCR E ‘TURN IT ON 
JZ CHGR2 SHIFT BIT TO RELAY 
RLC М POSITION 
JMP CHGR1 

CHGR2 ORA M .TURN THIS ONE ОМ 
MOV МА 

CHGR3 МУІ A,OFFH “БЕТ CONTROL FLAG 
STA FLAG 
RET "АМО RETURN 

OFF: MVI A,OFEH TURN RELAY OFF! 

OFF1: DCR E ‘FORM MASK WORD 
JZ OFF2 ‘SHIFT "HOLE" TO 
АЕС i RELAY POSITION 
JMP OFF1 

OFF2: ANA M ‘TURN THIS ONE OFF 
MOV МА 
JMP CHGR3 "АМО RETURN 


Listing 2: This 8080 routine allows a state change for only 1 relay in a set of 8 instead of 


changing all relays at once. 


INITIALIZATION SUBROUTINE 
INIT; МУ! А,00 (СІЕАН REMOTE ADDRESS 
OUT CONTR ' COUNTER 
MYI АЛАН ;CLEAR BUFFER AND 
ІМІТІ: LXI H,BUFFR 4 DELAY ROUTINE 
MVI ,OFH ООР TIME IS 250 USEC 
INIT2: wi M,00 : SO DO IT 20 TIMES 
DCR ‘TO ALLOW RESET 
JNZ INIT2 H OF REMOTE ADDRESS, 
DCR 
JNZ INIT1 
CALL OUCNT ;THEN OUTPUT ALL ZEROS 
RET ‘AND RETURN 


Listing 3: Initialization routine to clear the address counter, buffer, and outputs all 0s to 


devices connected to system. 


selected relay will change state, even 
though all the controls are output. 


Error Free Operation 

To insure that all controls have 
been received correctly, some sort of 
feedback to the computer can be pro- 
vided. In actual practice this is usual- 
ly unnecessary, but if it must be 
implemented, there are several pos- 
sible techniques. 

First, 74180 parity generator and 
checkers could be used to generate a 
parity bit on the transmit end, and 
check it on the receive end, sending 
back an interrupt if any word re- 
ceived is in error. This would add 
only 2 more signal conductors to the 
9 already in the cable. Additionally, 
at the end of the delay oneshot time 
(and before the reset occurs), the 
remote address counter can be tested 


to insure that it has reached the all 1s 
state. А count error signal сап be 
ORed with the parity error signal to 
produce a single interrupt in case 
either error should occur. The oper- 
ating system can then try the 
transmission again, or at least indi- 


"cate its existence. 


System Initialization 

Since, upon initial application of 
power, the states of the latches and 
the 74160 counter will be indeter- 
minate, the initializing subroutine of 
listing 3 should be called at power on 
and reset times. This will clear the 
address counter, the buffer, and out- 
put all Os to all devices. 

I hope this short discussion of out- 
put port techniques will help readers 
to understand how the computer can 
Бе interfaced to the real world. m 


Expansive 
but not expensive 


MicroAge introduces for Horizon 
and Alpha Micro Systems, the most 
powerful Hard Disk Units You've 
Ever Seen. 


Welcome to "Hard" Times: a new 
age of hard disk cartridge drives 
for Horizon and Alpha Micro... 
so powerful, so reliable, so 
economical, you've never seen 
anything like it. Fast, easy and 
versatile: the revolutionary new 
Fujitsu M2201 with 40 
(formatted) megabytes of е 
storage...andthedynamic CDC В 
Phoenix with 27 (formatted) 
megabytes. Both are operated 
with North Star and Alpha Micro 
commands. Added capacity 
means the ability to fully utilize 
the complete range of software 
and capabilities of North Star 
Horizon and Alpha Micro 
mainframes. 


But their family interface 
compatibility is not all that's 
expansive, Speed and economy 


are impressive, too. Super-fast | | 
access time means no waiting for | | | 


Fujitsu M2201 Cartridge 
Module Drive 


50 megabyte storage 
(40 formatted) 


CDC Phoenix Cartridge 
Module Drive 


includes the hard disk drive, | 
5-100 controller, software жы. <“ - ООО D 00 
interface, cords and disk pack. m в 
Exclusively from MicroAge Includes drive, 5-100 controller, 
software interface and disk pack. 


command execution... easy Е - -— 32 megabyte storage 
А 1 | 27 for а 
handling of large files. And the E WC ( matted) 
price? Unbelievably low for this Ж ||!!! ШІШІ 
much flexibility, power, speed 2 1 ; 
and capacity. And the low price © Either. 
| 


Ask your dealer about Hard Times — the Fujitsu M2201 апа СОС Phoenix drives from MicroAge. Availableto 
qualified dealers and OEM's. If a dealer is not available in your area, call 800-528-1415. 
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Text continued from page 6: 

The scope of the new homebrew design has now 
expanded to include relatively high-speed serial RS-232C 
communications among the homebrew node, the 
Western Digital P-engine, the Able/60-Synclavier, and 
other computers from time to time, I intend to use RS- 
232C at 19.2 K bps as the communications discipline, 
primarily for its universality. Today one can get almost 
any computer with a standard 25-pin D connector set up 
for the RS-232C discipline, at speeds ranging from a 
lethargic 110 bps to a maximum of 19.2 K bps. This 
upper-limit of speed is not exceptionally fast (about 
1800 bytes per second is the equivalent in a useful mea- 
sure), but the existence of these standard signal levels and 
standard connectors argues for this kind of approach. 

The diagram of figure 1 shows how the overall concep- 
tion of the system stands at present. The homebrew 6809 
simultaneously provides a facility to directly execute 


Figure 1: How the 6809 homebrew computer fits into a bigger 
system. The new 6809 computer will serve as a central com- 
munications node for multiple computers involved in this per- 
sonal system. At present 2 complete computer systems are 
involved, with serial communications via the 6809 node, which 
is the subject of this homebrewing series. The Able/60 has 
several specialized peripherals which will be used for personal 
research purposes, such as, high-speed 16 channel analog-to- 
digital input conversion and a real-time clock with 1 ps reso- 
lution. In this diagram, mass storage equipment is not shown, 
but it is a part of each computer: the Able/60 computer includes 
2 5-inch floppy drives, and 2 full-size floppy drives as its mass 
storage complement. The P-Engine machine includes 2 double 
density, standard-size floppy disk drives. 
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NEW ENGLAND 


19 2 kbps 


PARALLEL 


ALF PRODUCTS 


6809 code for experimental purposes, and a more per- 
manently useful function of a common communications 
node which can be the subject of various serial com- 
munications strategies relative to the other processors. 

Lest readers wonder, this is and remains a personal 
computer, It is true that the system is getting a bit large 
for one person to operate all of the terminal and music 
keyboards simultaneously, yet it resides in my home 
along with various other facilities of the complete com- 
puter experimenter: electronics shop, woodworking 
shop, and the beginnings of a machine shop. 

This expanded conception of function for the home- 
brew 6809 barely changes the hardware design details 
originally conceived. The computer will have 16 K bytes 
of memory to start, several terminal ports, several 
parallel ports, and space for 4 K bytes of ultraviolet, 
erasable read-only memory. The read-only memory will 
contain the implementation of low-level, communi- 
cations-monitor software and key parts of a reverse- 
polish notation, stack-oriented, threaded interpretive 
language. Remember that the conception of a homebrew 
or commercial system made of modular components can 
change considerably in detail as a result of time and 
resources available. 

As the system design develops from this initial inten- 
tion, its actual detail may prove inconsistent with what I 
have conjectured thus far. Recognizing this starting 
point, I invite readers to follow in on a guided tour of the 
current state of my thinking about this new, homebrew, 
microprocessor system project. Let's see how the central 
processor bus design comes out, what logic blocks will be 
required, and let's have some preliminary thoughts on the 
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MARANTZ - SUPERSCOPE 
"VORSETZER" 


STEINWAY PIANO OUTPUT 


СОМЕ ТО 


HYNES AUDITORIUM, PRUDENTIAL CENTER, BOSTON 


Interested іп Personal Computers? 
This is the place for you! You'll meet and talk with 


all showcasing their new 1980 Micro, Mini and Small 
Computer Systems. 

You'll see them all... Radio Shack, Pet, RCA, 
Compucolor, Heathkit...you name it! All the major 
terminal and peripheral companies too, plus software 


it'll be the largest showing of personal computer 
hardware, software and services ever assembled in 
the Northeast! 

You'll be enthralled, entertained and educated. You'll 
see computer art, graphics and animation. You'll hear 
computer synthesized music, watch computerized 
amusements, play electronic and video games 
and attend scores of free tech talks and 
briefings given by internationally 
recognized speakers. And you may “ab 
win a free computer given away 
as a door prize! Don't miss the 
largest gathering of computers 
and computerists! No 
pre-registration necessary. 
Tickets available at the door. 
Adult admission $5.00. 
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hundreds of manufacturers, distributors and retailers... 


developers magazine editors and book publishers. Yes, 


x t г compu 
E 7. қ 


Robots 
Produced by Northeast Expositions, P.O. Box 878, Brookline Village MA 02147 


Interested In Business Systems? 


Interested in Business Systems? This will be your one 
opportunity to see all of the Mini, Micro and Moderate 
Sized Computer Systems under one roof. Your 
attendance at this show is a must if you, or your 
company, are contemplating the purchase of any type 
of computer or office equipment. 

You'll see them all...the big (апа small) names in 
computers, data and word processing eqiupment, 
peripherals and software. You'll attend dozens of free, 
easily-understood briefings on how computers can 
help you in your business or profession. ^ 

So if you're considering a computer or computer- 

related service...starting your own computer 
business or changing your job within the 
ter industry...or if you'd just like to learn 
more about computers as they relate to 
your personal life and to your 
| нез ог profession, come to 
Ts show to see the 
4 Computerized World of 
Tomorrow...Today. And bring 
m) the entire family, It's a fun- 
filled educational experience. 
No pre-registration necessary. 
Tickets available at the door. 
Adult admission five dollars. 


|817) 522-4467 


BYTE September 1979 203 


Circte 401 on inquiry card. 


Zg - SYSTEMS 


M NM VV YS 


64K RAM BOARD 


The Zg-SYSTEMS 64K RAM 
board is designed to operate 
in апу 280 based microcom- 
puter having S-100 bus. It 
uses 16K dynamic RAM chips, 
& features: 
—Board select 
— Bank select 
— Transparent on-board 
refresh 
--2 or 4MHz operation 
(w/ no wait state) 
—Memory disable 


FLOPPY DISK 
CONTROLLER 


Handles with no modification 
up to: 
* 4 standard 8” drives 
(Shugart ст compatible) or 
* 3 minidrivea 5" 
Run with 2 or 4 MHz CPU 


SEND FOR FREE INFORMATION 
8 months warrenty on our boards with поппо? use 


Zs SYSTEMS 


PO Box 1847, San Diego, СА 92112 
(714) 447-3997 


Compatible with Cromemco 
system, Fully assembled, 
burned in, & tested 
Available from stock 
to 60 days 
As low as $500.00 in 
quantities of 100 


Price of one. .... Vus 
PC board only 
With 16K RAM 


Use CP/M Diak Operating System 
Using the 1771 LSI controller 
eee Pees .$245.00 


Price of опе......... 


16K 5ТАТІС RAM 


$275 450 ns 
$300 250 ns 
memory chips 


Assembled, Tested and Guaranteed 


Static TMS 4044 or equivalent - Fully Static 4Kx1 Memory Chips 
for full OMA capability, no tricky timing problems. 


Fully S-100 Bus Compatible - All lines fully buffered, Dip Switch 
Addressable in two 8K block, 4K increments. Write Protectable 
in 2 blocks, Memory Disable using Phantom, Battery back up 
capability. 

Bank Select - Using output port 40H (Cromemco software 
compatible)-addressable to 512KB of Ram for time share or 
Memory Overlap, also has alternate ports 80H, COH. 


Guaranteed - Parts and labor for one year. You may return the 
undamaged board within 10 days for a full refund. 


Orders - You may phone for Visa, MC, COD ($4 handling charges 
for COO) ordars. Personal checks must clear prior to shipping. 
Shipping-Stock to 72 hours normally. Will notify expected 
shipping date for delay beyond this. Illinois residents add 596 
tax. Please include phone number with order. 


Р.О. Box 906 Phone: 
Aurora, IL 60507 (312) 897-7749 


S.C. “Digital 
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partitioning of the system into cards within the 6-slot 
backplane previously described. 


Designing The Logic Of The System 

The task at hand is to design the central processor card 
for this homebrew computer. This is the starting point for 
the design of the whole system. Detail choices made in 
the processor card's arrangement impact every other card 
designed for the system. 

We know, that the system must have 16 address lines 
and 8 data lines because it uses a 6809 processor architec- 
ture, and simplicity dictates avoidance of extra logic for 
memory paging schemes. But which 24 lines of the 40 re- 
maining in the backplane bus should be committed to 
which particular uses? Every board in the system must be 
consistent with this detail choice. The choice is made 
trival by the fact that, except for aesthetic and symmetry 
reasons explained below, one backplane line is as good as 
the next. 

If we were building a computer consistent with plug 
compatible backplane bus designs such as the SS-50 of 
Southwest Technical Products Corporation, or the In- 
sititute of Electronic and Electrical Engineers (IEEE) S-100 
standard bus, these choices would be crucial to that goal 
of plug compatibility. However, a homebrew system is a 
homebrew system, so our plug compatibility will be at 
the level of integrated circuits, not at the level of 
backplane buses. 


Designing The Logic Of The System— 
Backplane Setup 

As noted in the July BYTE page 194, the power supply 
wiring of the backplane has been committed to the outer- 
most pins of the sockets. The assignment of power supply 
pins used 32 of the 72 pins available, in order to take 
advantage of the heavy copper wires of the buses. The 
power supply wiring commitments were made consistent 
with a symmetry principle: if a board should be 
inadvertently rotated 180 degrees and plugged in, all 
power buses will map into identical power buses. The 
outermost power bus is the —12 V analog power bus. 
Proceeding inward, the next symmetric pair will be used 
for the +12 V analog power; the next pair of buses is for 
the +5 V main logic power supply. The innermost power 
buses are the central system ground buses. In table 1, a 
listing of backplane bus connections, these initial 
assignments of power pins are shown in shade (a). 

The power supplies used in building this system are 
provided by relatively inexpensive modular building 
blocks from James Electronics. The +5 V logic power is 
provided by a single regulated supply rated at 6 A. The 2 
analog supply voltages are provided by separate modules 
rated at 1 A. In the photographs of the physical hard- 
ware, these modules are shown as mounted, prior to 
wiring. 

In the design of the backplane bus once the power sup- 
ply committments have been made, the next items to con- 
sider are the data and address lines. Continuing the pro- 
cess of symmetrical allocation, the 16 address lines and 8 
data lines should be assigned to bus pins in such a manner 
that if a card is rotated, data lines will map into data 
lines, and address lines will map into address lines, The 
address lines are split into 2 groups of 8 connections on 
either side of the symmetry axis. The data lines are 


ONE PACKAGE DOES IT ALL 


Includes these Application Programs... 
Sales Activity, Inventory, Payables, Receivables, Check/Expense Register, 
Library Functions, Mailing Labels, Appointments, Client/Patient Records 


MICRO-AP MICRO-AP MICRO-AP MICRO- 
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RANDOM, MULTI-KEY RECORD RETRIEVAL under CP/M, CDOS, IMDOS, ADOS... 


SELECTOR IlI ALLOWS 
INSTANT RECALL OF ANY 
RECORD USING ANY IN- 
FORMATION ITEM IN THE 
RECORD. That statement 
deserves re-reading, be- 
cause that ability makes 
SELECTOR IIl the most 
powerful Date Base Man- 
agement System in micro- 
computers today! 


With SELECTOR lll 
you can... 
e define a record format, 
assign retrieval keys, and 
begin entering data in min- 
utes. 
ecreate sorted pointers to 
records matching your spe- 
cif or range of requirements. 
Circle 213 on Inquiry card. 


e automatically generate 
reports with control-break 
summaries and unlimited 
variety. 


е bring an application on- 
line in hours instead of 
months. 


SELECTOR Ш comes com- 
plete with eight application 
programs that perform the 
tasks listed at top of page. 
And, since it's distributed in 
source code form, you can 
easily add subroutines to do 
specific computations or 
file updates. 


SELECTOR Ill runs under 
CBASIC Vers. 1 or 2, and is 
priced at $295. SELECTOR 


Ill -C2 is dedicated to Vers. 2 
only, runs about twice as 
fast, and costs $345. 


Both systems are available in 
a variety of CP/M, diskette 
size and density formats 
including IBM 8"; North Star; 
Micropolis; TRS-80; Pro- 
cessor Tech Helios II; Altair; 
ІСОМ; Dynabyte; Imsai; 
and others. 
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allocated into 2 groups of 4 connections. Continuing the 
listing of the backplane connections in table 1, these 
assignments of 24 address and data pins are shown in 
shade (b). At this stage in the allocation of logical signals 
to the bus, 24 of 40 available pins have been used, leaving 
16 pins still to be determined. 

The next item to consider is the set of lines which con- 
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nect the central processor to the external world. These 
lines are the essential timing and control signals which 
define the discipline of the bidirectional 8-bit bus used by 
the microprocessor. In the specifications of the 6809, the 
following signals are defined which have relevance to the 
outside world: 


e RW = Read versus Write bus direction relative to 
the processor. 

€ ENABLE -- Clock ouput ("Phi 2") of processor. 

€ QENABLE -- Quadrature clock of processor. 

€ RESET = system reset line to processor and all 
peripherals. 

€ MRDY = memory-ready line, for use with slow 
memory devices. 


€ BREQ = bus request for direct memory access 
(DMA). 
€ BA - bus available. 


© BS = bus status. 

€ FIRQ = fast interrupt request. 

€ IRQ = interrupt request. 

€ NMI = nonmaskable interrupt request. 


The simplest and most direct way to deal with these 11 
signal lines would be to bring them out to the backplane. 
But do we really need all these signal lines in this pro- 
cessor? Might it be more useful to commit a majority of 
the remaining 16 lines to interrupt activities, rather than 
having nonessential copies of the lines coming from the 
processor circuit? For example, we may prefer to incor- 
porate 8 separate interrupt lines in order that each of a 
possible 8 peripheral devices could have a dedicated line. 
If this is to be accomplished, then the total commitment 
of noninterrupt lines to the backplane must be 8 lines 
instead of the mixed selection of 3 interrupt lines and 8 
signal lines shown above. How can we modify this set of 
backplane signals given the limitations and purposes of 
this particular design? 

First, remember that this application is a simple and 
limited one in which no direct-memory access is being 
implemented, and that all memory will be fast enough to 
drive the processor at full speed. Given this requirement, 
the 2 signals memory ready (MRDY) and bus request 
(BREQ) can be removed from the set seen by the external 
world beyond the processor card. We have thus reduced 
the backplane line count to 9 lines, nearly enough to 
allow 8 distinct interrupt lines. 

The next items to question are the bus available (BA) 
and bus status (BS) signals. These are used to decode 1 of 
4 possible states: normal operation, interrupt acknow- 
ledge, synchronization acknowledge, and bus grant (halt 
acknowledge). Of these, the limited goals of the present 


Table 1: An allocation of backplane signals. As described in the 
text, this backplane signal set provides for 8 bidirectional data 
lines, 16 address lines, 8 individual fast interrupt lines used with 
a (slow) software polled strategy, 2 direct interrupt lines, and 4 
essential timing signals for the 6809 and its relationship with the 
external world. The assignment of these lines is kept sym- 
metrícal, so that while the processor may not work if any board 
in the system is inadvertantly plugged in the wrong way, no 
major conflicts will occur that could damage a gate or buffer. 
The shades indicate stages in the backplane allocation process 
described in the text: (a) pins are the power connections; (b) pins 
are the address and data connections; (c) pins are the 16 lines 
allocated to processor control signals and interrupts. 
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WANTED: 


ASSISTANT 
EDITOR 


Job Opportunity 


onComputing, BYTE's companion 
magazine, is growing rapidiy. We have an 
immediate opening for the job of assistant 
editor of onComputing, а McGraw-Hill 
publication. This creative opportunity 
offers the potential for growth in the # 
axciting world of publishing. 

Candidates for this position 
should have a firm grounding in 
personal computer hardware and 
software, and should have the 
ability to write and edit clearly and 
accurately. A technical degree and 
aome journaliam experience aro м 
desirable but not mandatory. б. 
onComputing covers the world of personal computing, but ів 
written in a less technical style than BYTE. It is aimed at the 
beginner, professional person, student, and anyone interested in 
learning more about personal computers. 

onComputing is located in Peterborough NH, the heart of the 
southern New Hampshirs vacation region. Conveniently located 
90 minutes from Boston, Paterborcugh offers the benefits of в 
wide variety of cultural activities, plus the peaceful seclusion of 
the country. 

If this position sounds interesting, we'd like to hear from you. 
Send your resume in confidence to Chris Morgan, Editor-in-Chief, 
onComputing, 70 Main 8t, Peterborough NH 03468, or call (603) 
984-7617. 

Time is of the essencal 
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system make the only externally relevant state "normal 
operation" if we can confine interrupt handling logic to 
the processor card. Can this be done? The answer is 
"yes", if we define fixed read-only memory vectors for all 
interrupts, and eliminate the need to decode interrupt 
acknowledge externally for purposes of altering the inter- 
rupt vector locations. Thus the backplane signal require- 
ments have been further reduced to 7 lines, still allowing 
the 3 originial interrupt lines to come out to the external 
world off the central processor card. 

Now let's examine the interrupt handling capabilities of 
the processor. Of the 3 available interrupts, the fast inter- 
rupt is the most general. The reason for this is that it only 
stacks away the essentials of the processor state when 
acknowledging the interruption with a branch through 
the FIRQ vector location, hexadecimal address FFF6. 
These essentials are the condition code, and the return 
address. In contrast, the NMI and IRQ interrupts always 
stack away the entire current contents of the central pro- 
cessor's set of registers. If we use the FIRQ signal for most 
interrupt activity, then, when speed is needed, only those 
registers which are used by the interrupt routine can be 
stacked away using the multiple register push and pull 
instructions, If the operation of the NMI or ІКО (ie: com- 
plete protection) is required, the multiple register opera- 
tion of push and pull can be extended to cover all the pro- 
cessor registers using the proper "post-byte" which selects 
registers. 

What about devoting the FIRQ interrupt input to 8 dif- 
ferent possible sources, using a concept of a software- 
polled flag register and a parallel input port to prioritize 
“who called"? This elminates 1 more line from the 
original backplane signal requirements, while adding 8 
interrupt lines labeled IO through 17. We keep the NMI 
and IRQ lines available for truely high-priority interrupt 
signals which must go in directly without much software 
decoding. Our result then is the final backplane signal set 
listed in table 1, with this last set of additions shown in 
shade (c). Two lines are left uncommitted at this stage, in 
case an essential signal concept is omitted. One or more 
interrupt lines (IO through 17) can be sacrificed, if more 
than 2 lines must be added due to some shortcomings. 

With this general discussion of the system's backplane 
complete, I will continue these notes next month with a 
more detailed sketch of the system's most important card: 
the central processor module. Following this design 
discussion, the final installment on the processor module 
will be a short description of the detailed schematic as I 
wire it. E 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or wha have knowledge which will prove useful to 
cur readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 ст), self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main 5t, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 
per magazine page, based on technical quality and suitability for 
BYTE' readership. Each month, the authors of the two leading 
articles in the reader poll (BYTEs Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of $100 and $50. Unso- 
licited materials should be accompanied by full name and address, 
as well as return postage. 
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Model DMB-6400 Series dynamic 64k byte RAMS incorporate the 
features which are standard in the DM-6400 Series and adds the 
following capabilities: 


Ф ALPHA MICRO, CROMEMCO, ө Memory bank size can be incre- 
and NORTH STAR output port mented to 64k bytes in 16k 
bank select compatible. increments. 

e Four (4) 16k byte, functionally e Eight (8) 64k byte banks of mem- 
independent memory banks. огу per output port. 


Model DM-6400 Series dynamic 64k memory boards feature IEEE 
S-100 compatible timing and on board transparent refresh. 


ө Memory selectable and deselec- e 25 MHz on board crystal oscillator 
table in 4k byte increments. for independent timing. 


DMB-6400 and DM-6400 Common Features: 


e 4 MHz Z80 operation with no wait € Low power- 8 watts maximum. 
states. e Reliable, expandable memories. 
e Tested and burned-in. 


ONE YEAR GUARANTEE 


THE FOLLOWING PRODUCTS ARE AVAILABLE FROM YOUR LOCAL DEALER. 


O DMB-6400/64K RAM (1 DMB-3200/32K RAM П DM-6400/64K НАМ D DM-3200/32K RAM 
О DMB-4800/48K RAM П DMB-1600/16K RAM П DM-4800/48K RAM О DM-1600/16K RAM 


U.K. & EUROPEAN REPRESENTATIVE: 
ABACUS COMPUTERS LTD. MEASUREMENT 
оа сааш MAR systems 8. controls 
| қ incorporated 
AUSTRALIAN REPRESENTATIVE: 
COMPUTERLAND ОҒ MELBOURNE 
555 COLLINS STREET 867 North Malin Street ө Orange, CA 92668 


MS VERE Telephone: 714/633-4460 
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Circle 133 оп inquiry card. 


Belais' Master Index to Computer Programs 
in BASIC Gives You Access to $14,836.14 
Worth of Computer Programs for Just $7.95! 
Now Available Off-The-Shelf 


Circle 198 on inquiry card. 


TRS-80 SOFTWARE 


32K with 2 DISK DRIVES 
PAYROLL SYSTEM ............ $235 


You paid hundreds or even thousands of dollars when someone еке has probably already done Includes: a) File Maintenance 
adr eM M ee ааа асы th old de b) Payday Entries 
Тан ы Ста лт c) Earnings Record 
under ка ам рашы ы He HM ае а қаларын d) Payroll Register 
eue e Т а T АР ТАҒА НЕС MR Oe e) Write Pay Checks 


You dori need (o spend hundreds of dollars to 
gel а complete library of programs for your cory 
puter Thal 8, you dori d you have Веҝас’ Master 
index fo Computer Programs іп BASIC. 

Gelais' Master Index gives reviews of 531 pro 
gams that have appeared in 10 major home 
compuler magaznes—programs [hat you can 
type avo your computer Tor free! 

Ths lage 8% x 11, 192-page diectory Б 
packed with information Ths is not jus! a simple 
ising of article ulles, bul a complete reference 
work! 


haven't though of al the ways your "lun" com 
puter could tum out a е of the green stuff for 
you. Maybe you haven'l—but a lot of other people 
have, and they've whiten up ther seas lor you 
io use Betis! Master index lists dozens of pro 
grams (ла! you can use to set up your Own business 
if you already have a business. Belaís' Master 
index has the programs to tum your home com 
puter into a ful-fadged business system General 
Medger, billing, payroll, mailing lists, word proces- 
sing—no matter what type of business you have, 
Betas’ Master index has the programs you need, 


f) Write Other Checks 


Handles up to 300 employees per diskette. 
Automatically calculates FICA, FED. TAX, 
UNEMPLOYMENT and much more. 


ALSO AVAILABLE 
ACCOUNTS RECEIVABLE ...... $195 


Each BM il has hi All ihis ang $2.00, loo! The of 
gi ea қан а r ам Mast fx р Gora Leone ы ACCOUNTS PAYABLE......... $195 
Eye | Я li BASIC 95. beca | H 
жиы е eai AR calcibus ve соп! hve py conrissem 1A Boosie INVENTORY CONTROL with 
be lourd li tions ' to the \ to é 
Sg анны Ы TOT e ce EN RR CDL DOE BILLING & ACCT'S REC. ..... $550 


compete The lext of the review gives you a full 
бесті of what Ihe program does In ә ке, 
ihe wer gives detailed Technical information 
about what hardware and software Ihe program 
needs Evenüdung you need to know 15 nght al 
your Ingeriga! 

We don't расме bhe progam listings them 
selves, of course. Bul we do lell you where you 
сап pick Ihem wo—even ones hal appeared in 
pnni years aga 

You don't have to be а programing wizard tO 
use Baias" Master index That's because BMI Ibis 
only shed readyfenin programs m BASIC. 
Ie easy 1o-use language engoyer by millions. 

Even t youe a master programmer, you'll 
appreciate Bets! Master index Why slave away 
hours, days. or even weeks wriling a program 


Master Index tor just $7.95! 

To order, wite you name, address, and the 
words "Belais' Master Index" on a ресе of paper. 
Make oul your check lor $7 95 plus $1 shipping 
(Сані residents add 54¢ sales tax). 

И you wani to use your VISA or Master Charge 
card, give the 1048] for your order, your account 
number, the expiration date of your card, and your 
signalure. 

Send RA order іо Falcon Publishing 
Пері 140. Riverside Ave РО, Box 688 Ben 
puni ‘CA 95005 

We absolutely guarantee УӘЛІ find Beas 
Master index one of the most useful books on your 
shell |І you're not completely satsfied, retum il 
16 ив within 30 days and we'll refund every cent 
you paid You саті lose, so order NOW! 


MANUALS ............. $29.95/ea. 
CUSTOM PROGRAMS & OTHERS 


ee ee в шошо шошош шош шот тош =ож ле чуо brttt + жою ош ош жолош шош шош шош ш жоюш шош шот шш тшшш шотыш штэ 


1st Security Bank Bldg. 
3306 W. Walnut, Suite 507 
Garland, TX 75042 
PHONE: (214) 272-3211 


With money order or certified check, orders shipped within 
24 hours. 


М і Ü hs UNE HER UNE EI UD Ы РЕ t see i 
OW теагп. | TRS-80 FUN GAMES | 
electronics : at NEW LOW COST : 

| ae ee PU PEG | CRAPS . all types play - no ріаүегіїтй........ ............. $6.95 - 

of microprocessing BIG SIX - 40 different number сотво,........ ................ $5.95 2. 
- BIO-RYTHM - different from any оїһггз........................ $5.95 © 

Heath H-8 Computer PERPETUAL CALENDAR - irom Christ to infinity... 0.0.0.2... $4.95 _. 


Enjoy the challenge and 
excilement ol learning about 


and H-9 Video Termina! 


а ee 


SAVE $4.80 - 


EE 2. 
тенты 


microprocessing hardware — how Order all 4 Programs for only . .............. ........ .. $18.00 - 
it lunclions and how to repair il — -— | | | г 
by actually building your own BLANK С-10 CASSETTES . Highest Quality 1-5 % 
equipment as you learn. „ E [4 $1.30 ea; 6-10 $1.15 ea; 11-20 $1.05 ea; : 
| ШИ Technical School's OR Division olfers (hree such З 2 over 20 5,95 ea. Any quanity only 5,85 ға, m 
earn-by-doing courses Ihat you can enjoy at home, in your spare hours. Each ЕЯ ; x: 
combines clear, concise lessons with Heath and NTS-designed digital 2 оао Юи рете: 
ОШИП -а coven our ШШ | us makes for ү iur study. ae Dontho Scientific 
ind out more aboul Inese valuable icrocomputer Courses. Send today e ; В 
for our colorful 65-page catalog — it's FREE! - Р.0. Box 864, Mich. City, Ind. 46360 
No obligation. No salesman will call. Approved for veteran training. | xui а айы ci Din aie oe CC age A dd 
NATIONAL = SCHOOLS гооо dead 
xir 2 Р.0. Box 864 - Michigan City, Indiana 46360 
TECHNICAL-TRADE TRAINING SINCE 1905 x ; R r 1 
Clip And : Rectan and Ноте бшу Schoo BT Please ship the following. 
Mail Today! 4000 South Figueroa S1 , Los Angeles, Call 90 T CRAPS $6 95 ri BIG SIX $5. 95 ЗІ 
un OLIM EMO. = C) BIO-RYTHM $5.95 ГІ CALENDAR $4.95 _ 
AL TECHNICAL SCHOOLS Dept. 217-039 & O ALL 4 PROGRAMS $19.00 n 
y 4000 Soulh Figueroa Streel * Los Angeles, California 90037 | " Blank C-10 Cassettes - Quantit / 
| Please rush your FREE 65-page color catalog | 2 y : 
F Name I | МАМЕ | 
E БЕ 
Е address Е | ADDRESS | 
p Сіз p| © CITY/STATE/ZIP | 
ЕЯ m 
ШЕСІ: ZIP | 2 гі Check © Money Order 21 
Е (Check ii interested in G. Bill information. a І D Complete money back guarantee. No Questions, Personal checks accepted. We i 
W (J Check il interested ONLY in classroom training in Los Angeles. | | trust you. All shipments made in 10 days. p 
ЬЬ мы на ки шы rrr ыз шысы ты пш та та ші Pes HORDE D C EU UM M EM MUEVE ME I CMM EIU I MAUI ; 
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Circle 287 оп inquiry сага, 


‚ Omikron transforms TRS-80' 
into a powerful business system. 


STANDARD DRIVES 8" Drives give you 5 
times the speed and 3 times the storage of 
your mini drives! Our system provides a 
standard Shugart interface so you can use 
either your 8" drives or ours. Omikron 
drives are enclosed in an attractive metal 
cabinet, and include a power supply. 


SOFTWARE CP/M* is the most popular 
operating system for microcomputers. But 
many high-level languages and advanced 
business programs cannot run with the 
special CP/M* designed exclusively for the 
TRS-80* The Omikron MAPPER with 
standard CP/M* allows you to expand your 
software capability to go beyond the few 
available TRS-80* compatible packages. 
TRS-80* with MAPPER 

out-performs systerns 

costing $1000 

more! 


PROFESSIONAL 
9 


The MAPPER I and MAPPER П are plug- 
in modules. They don't require any circuit 
changes, are easy to install, and they don't 
interfere with the normal operation of your 
TRS-80* АП your original software, includ- 
ing Level III BASIC will still run properly. 
Omikron products require 16K L II BASIC 
and the TRS-80* Expansion Interface. 
* * * 

MAPPER 1 is a memory management unit 
which adapts your TRS-80* to run stan- 
dard CP/M* Versions for both 5" and 8" 
drives are available. The package includes 
CP/M* software on 5" or 8" diskette, and 
documentation. 5" unit, $169. 8" unit, with 
adapter cable, $199. 


MAPPER II includes the MAPPER I pack- 
age plus a disk adapter module which 
allows both 5” and 8” drives to run on the 
same cable. Drive selection is under soft- 
ware control to permit easy file transfer 
between the drives. With cable, $249. 
CONVERSION —If you purchase МАР. 
PER I or II and plan to use only mini- 
drives, Omikron will transfer CP/M* files 
from 8" diskette to a 5" This allows you to 
run software previously available to only 
8” drive owners. $25 per mini-diskette. 
DRIVE — 8" drive, $849. Additional drive, 
$695. WARRANTY 1 year on boards; 
90 days оп drives. VISA/MasterCharge 
accepted. Prepaid orders given top priority. 


*CP/M isa TM of Digital 
Research. TRS-80 is 
a TM of Tandy 

* Corporation, 


m 
E = 
ч. B a. i 
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St Berkeley CA94702 (415) 845-8013 


INCOME TAX PROGRAMS 


FOR TRS- 80" 


Accountants, lawyers, tax consultants nationwide, prepared over 30,000 1978 
Federal tax returns using our system. 


Displays and fills in Form 1040 and related schedules on the screen, then 
prints out the completed forms automatically. 


Change your mind? Make an error? Correct a single entry and you have a brand 
new form with all re-computations made automatically. 


No tax system, running on any computer anywhere, has all the features of our 
professional system, and yet— 


Our base program, which does 1040 and Schedule A costs only $189.95 


And! You can add schedules for only $37.95 each, customizing your system 
to your requirements. 


CONTRACT SERVICES ASSOCIATES 
706 SOUTH EUCLID ANAHEIM, CA 92802 
TELEPHONE (714) 635-4055 


mom РЕ FREE CATALOG AND BROCHURE TO PROFESSIONALS 


Gircla 82 on Inquiry card. 
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А specially designed SF TACTICAL BATTLE GAME for 
your PET, TRS-80 or APPLE Computer. 


The man called Sudden Smith watched the five blips on 
his screen spread out to meet the enemy. Two freighters 
converted into something like battlewagons, powerful 
but slow, and three real cruisers: the most powerful group 
of warships ever seen near the Promethean system — except 
for the Stellar Union fleet opposing them. Everyone was 
calling it Starfleet Orion, though it existed for only this 
day. It was life or death, and, after the object lesson on 
the planet Spring, everyone knew it. 


STARFLEET ORION is a complete 2 player game system 
Ф rule book € battle manual € cassette 
€ ship control sheets 9 program listings 


Includes 2 programs, 22 space ship types, and 12 playtested 
scenarios. Game mechanics are extremely simple, but play 
is exciting, challenging, and rich in detail. Specify PET (8K), 
TRS-80 (Level II, 16K), or APPLE II (16K & 32K) $19.95, 


Ask your local dealer or send your check to: 


Automated Simulations 
Department Y 

P.O. Box 4232 

Mountain View, CA. 94040 


California residents please add 6% sales tax 


TRS-80 disk software 


DISKETTE DATA BASE IDM-IIl 32K КӨКЕ 
Үш tan use it to maintain a data base & produce reports withoul any 
programming Define file parameters & report formats on-line. Features key 
ran om access, multi-keys, sort, select, field arith, audit tog. Almost use up 
all 32K. 


ACCOUNT manage client accounts & account receivable. Automatic billing & 
transaction recording. Print invoices and reports. 32K req. 9 


WORD PROCESSOR 16K » | $39 
(ur WORD-III is the first word processor specifically designed for TRS-80 
that uses disk storage for text. Written in BASIC. No specia! hardware and 
text limit, Use for letters, manuals & reports. 


MAILING LIST 16K ЕУ 
It lets you maintain data base and produce reports & labels sorted in any 
field. Random access. 2-digit selection code used. 


INVENTORY (6X m Е B: 
While others use inefficient sequential file, we use 9-digit alphanumeric key 
for fast on-line random access. Record has key, description, level, safety 
level, order amt., unit cost & price, annual usage, location and vendor code. 
Reports give order info, performance summary, etc. 


KEY RANDOM-ACCESS UTIL 16K —— | 519 
Lets you access a record ү specifying а key. Features hashing, blocking. 
buffering technique, auto 1/0 error retry, etc. 


MICRO ARCHITECT 
96 Dothan St. 
Arlington, MA 02174 
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6800 DEVELOPMENT SOFTWARE 


An integrated applications development and execution system. 


SDOS 
АП devices interrupt-driven including typehead. Provides 
device independent, byte addressable random files. Supports 
any mixture of floppy or hard disk drives up to 2.5 billion bytes. 
Sector read-ahead and buffer pool enhance application perfor- 
mance, Flexible: Currently runs on 7 manufacturers’ systems, 
using 10 ditferent drive/controllers, including mini-floppies and 

ard disk. 


BASIC COMPILER 
For speedy business applications. 10 digit BCD; random access 
to variable size records; long variable names; formatted out- 
put; if-then-else; error trapping. Field proven for over 2 years. 


EDIT 

А powerful text editor with change, delete, replace commands. 
Automatic display of modification or context changes; macro 
facilities for complex or repetitive editing. 


ASM 

2 pass conditional assembler; 32 character labels; symbol table 
dump and cross-reference; error cross-reference; extensive 
arithmetic and listing control. 


IDB 
Single-step, multiple, real time breakpoints; memory dump; 
multiple display modes. No special hardware needed 


Over 500 pages of documentation to match this proven soft- 
Ware. 


Camplete package: $760.00 


Also (not including 5005) available for SWTP, Exorcisor, SSB 
and MSI DOS. 


Write for free catalogue. Sizable distributor discounts. 


= SOFTWARE DYNAMICS 


— 2111 W. Crescent Avenue, Suite G 


Anaheim, CA 92804 
(714) 635-4760 


‘TINY’ PASCAL 


for TRS-80° 
& NORTH STAR® 


Now you too can have Pascal! The Chung/Yuen ‘Tiny’ Pascal has 
been specially designed for TRS-80 & North Star owners. The full 
power & elegance of ‘Tiny’ Pascal is at your command Programs 
written in Tiny’ Pascal run at least 4 times faster than the same 
program in BASIC! ‘Tiny’ Pascal is also a great way to learn 
Pascal Programming, & fun too. | 
The minimum system requirements аге: Level |І, 16K for TRS-BO, 
(no disk required) & 24K for North 5tar (specify density) 
SOURCE TOO! 
But most important, you also get source to 'Tiny' Pascal written 
in Pascal with each purchase! You can even compile the com- 
рег! (Requires 36K for North Star systems, & 32K, Level Il for 
TRS-80) You can customize your own version, or just use it the 
way itis 
‘Tiny’ Pascal is a subset of Standard Pascal & includes: 
RECURSIVE PROCEDURE/FUNCTION, IF-THEN-ELSE, 
REPEAT/UNTIL, 'PEEK & POKE, WHILE, CASE, & MORE! 
(Plus full graphics for TRS-80 as well) 
Also you can save & load programs. 
You get all this & more, plus a user's manual for $40.00. 


available from: 


ерт 


Champaign, IL 61820 
(217) 344-7596 


All orders pre-paid, Illinois residents add 596 sales tax 
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BYTE | [Good Buys From Disks, Etc. 
| Verbatim 10 for $29.00 


BACK ISSUES MINI-DISKS  or3 for $10.00 


FOR SALE Cassettes For Personal Corbputers 


The following issues are available: Professional quality cassettes feature leader-free, splice- 
1976: July free, premium grade tape, precision engineering features. 
1977: March, May thru December For top performance in popular personal computers, 
1978: February, October, December including Apple, PET, Heathkit, Atari and Mattel. 
1979: January thru August 2 for $5.45 


- Gover price for all issues thru August 1977 is 
| 1 


$1.50 plus $.25 postage and handling ($3.50 total foreign). 
September "77 thru "79 issues are $2.00 plus $.50 
postage and handling ($4.00 total foreign). 

Mini-Disk Storage Cases 
Protectors Made of durable, molded 
Fit 3-Ring Binders plastic. Choice of black or beige. 

Tough, glare-proof vinyl. Maxi Case, $4.25 

Holds 2 diskettes and ID cards. Mini Case, $3.75 

756 ea., 10 for $5.75 


Send requests with payment 10: 
BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back Issues 


MasterCharge, Р. О. Box 327 C 
Visa, Disks, Etc. Center Valley, 
Checks OK. Pa. 18034 


No COD's. 


SPECIALIZING IN 


QUALITY MICROCOMPUTER HARDWARE 


INDUSTRIAL « EDUCATIONAL « SMALL BUSINESS « PERSONAL 
BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 


WIRED: $295.00 АТЫМЕН UE KIT: $279.00 
Л Я air ГЕН WIRED: $310.00 
R? 


2K ROM wa PT 16 K RAM 
2K RAM ZUDEM JL | | FULLY STATIC 

3 Serial Ports El Yo 20005 0o 57 ЕЕНІ | MEMORY 

1 Parallel Port e | n куз. 


ГУР “ИҢ КІТ: $200.00 | | KIT: $340.00 
ұз AMENS WIRED: $250.00 | | WIRED: $395.00 
| г ү —— Я | 
nw ECT-100-F 
EM RACKMOUNT TT-10 
CARD CAGES SIN. 


MAINFRAMES 


POWER SUPPLIES, CPU's, MEMORY, OEM VARIATIONS | ——n 
HILLSIDE, N.J. 07205 


ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
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Low Cost Computer Assisted Instruction 


APPILOT language is an Apple 11 ver- 
sion of the standard computer assisted 
instruction (CAI) language, PILOT. Using 
lesson files created by the APPILOT pro- 
gram editor, APPILOT creates multi- 
media learning experiences with text, 
graphics and sound. The student can in- 
teract with APPILOT using both numbers 
and words which APPILOT recognizes as 
student input. 

APPILOT conforms closely to the pro- 
posed common PILOT standard, but it 
incorporates features that fully use the 
capabilities of the Apple | computer. 
Among these features are color graphics 
commands, a musical minilanguage, and 
disk commands for lesson segmentation 
which give an effective lesson size up to 
90 K bytes, APPILOT also links to the Ap- 
ple's integer BASIC to allow full calcu- 
lation capacilies. 

АРРИ OT is available on tape and 
disk, and is offered on Super Load tapes 
and for those Apple owners who wish to 
run prewritten APPILOT lessons. For 
$17.95 the user can execute APPILOT 
lessons on a 16 K byte Apple, using only 
tape storage. Included on the tape is the 
interpreter and a demonstration lesson 
about APPILOT. Also provided is a 
documentation manual for running 
APPILOT and far linking it with the 
MUSE APPEN-I Text Editor, which may 
be used for creating and editing 
APPILOT lessons. 

For institutions that wish to write as 
well as use APPILOT lessons, the 


Machine Language Programs for the 
PET Computer 


The 5Ү57171 and the $YS8181 are two 
new machine language programs for the 
РЕТ 2001 computer. SYS7171 is a 
machine language monitor which allows 
a programmer or PET user to program in 
machine language, or in BASIC, without 
destruction of the monitor once it is 
loaded. Programs may be saved, loaded 
or rewritten yet 5Ү571271 remains coresi- 
dent and undisturbed. 

5Ү58181 is a machine language ге- 
numbering program which requires only 
1K byte of programmable memory for 
its operation. After it is loaded, the user 
can load a BASIC program and it will be 
renumbered in seconds. 

5Ү57171 sells for $29.71 and SYS8181 
is priced at $18.71. For further informa- 
tion, contact National Artificial In- 
telligence Laboratory, POB F, Mobile AL 
36601. 

Circle 566 on inquiry card. 
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CP/M Text Editor 


ED-80 is a text editor designed to 
run under CP/M and derivative operating 
systems on 8080, 8085, and Z-80 disk 
based systems. А user's manual of over 
60 pages describes both implementation 
and usage. ED-80 has a simple command 
structure patterned after the University 
of Maryland's editor for UNIVAC 1100s. 
Over 50 commands are provided, includ- 
ing forward or backward locate, change, 
and find commands; insert, delete, 
append, print, list, macro, case, scale, 
tabset, and window commands; and get 
and put commands for copying, moving, 
merging, and duplicating edit files and 
program libraries. Ап internal location 
counter if maintained for dis- 
playing with text, prompting for user 
input, and for line positioning. 

ED-80 provides a window approach 
to text editing that 15 not hardware 


APPILOT Edu-Disk converts a 32 K byte 
Apple with disk into a complete CAI 
system. The user can develop lessons, 
store them on disk, and run them with 
the APPILOT interpreter. The Edu-Disk 
comes with interactive lessons that in- 
struct the user on all aspects of the 
APPILOT CAI development system. The 
APPILOT Edu-Disk is being offered for 
$49.95 which includes a detailed 
documentation manual. For further in- 
formation, contact MUSE, 7112 Dar- 
lington Dr, Baltimore MD 21234. 
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Word Processing Software System 


Autoscribe is a professional word 
processing system designed for the 
business world. With Autoscribe, typed 
text appears on a video terminal screen 
as it will be printed, and corrections, 
deletions or revisions can be made in 
seconds. The finished document is typed 
at hundreds of words per minute. 
Letters, contracts and other documents 
can be produced quickly on single page 
or continuous form print-out. The ori- 
ginal data is recorded and saved on the 
user disk. Documents can be retrieved 
instantly and reprinted as needed. No 
computer language is needed. All in- 
structions аге іп English. Autoscribe 
software operates on Z-80 and 8080 sys- 
tems utilizing North Star disk, a Soroc 
or Hazeltine terminal and a letter quality 
printer. For further information contact 
MicroAge Wholesale, 1425 W 12th Place, 
Tempe AZ 85281, 

Circle 567 on Inquiry card. 


dependent. Users may examine and edit 
data through a one line window as it 
is moved through the edit file. А window 
command allows instantaneous full 
screen displays of both the current line 
and surrounding lines, with forward 
and backward scrolling. 

Compatible with existing CP/M edit 
files, ED-80 is available on an 8-inch 
single density disk for $71. For further 
information contact Software Develop- 
ment and Training Inc, POB 4511, 
Huntsville AL 35802. 
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16-Digit Scientific Subroutine Package 
for Microsoft Extended and Disk BASIC 
[nterpreters 


DPFUN is a comprehensive 16-digit 
precision scientific subroutine package 
written for Microsoft extended and disk 
BASIC  intepreters, including ТК5-80 
Level ІІ BASIC. The 13 double-precision 
exponential, logarithmic, trigonometric, 
and inverse trigonometric functions рго- 
vide a valuable utility for engineering 
and scientific applications. DPFUN uses 
truncated continued fraction algorithms 
that result in easily entered code, fast 
execution, and full exploitation of the 
precision that is available in 64-bit 
binary floating-point notation. The com- 
plete set of subroutines occupies approxi- 
mately 2.5 K bytes. 

The DPFUN source code only is 
available for $10 postpaid. Far further 
information contact Miken Optical Co, 
53 Abbett Ау, Morristown NJ 07960. 
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Elementary Math Tapes for TRS-80 


The Microcomputer Mathematics Pro- 
gram K-8 consists of a set of tapes for 
drill, practice and tutorial in addition, 
subtraction, multiplication, division, 
fractions, numeration and decimals for 
kindergarten through 8th grade. Тһе 
tapes are programmed for use on a 
Radio Shack Level M BASIC TRS-80 
microcomputer and 16 K bytes modified 
memory. The teacher's manual gives an 
overview of the program, suggests ways 
to use the program, correlates the skills 
to selected mathematics texts, and pro- 
vides suggestions for individualizing 
math instruction. One set of microcom- 
puter Mathematics Program K-8 tapes in- 
cluding the teacher's manual is $995, For 
further information, contact Foundation 
for Quality Education Inc, 802 Mer- 
chants State Bank Building, 5217 Ross 
Av, Dallas TX 75206. 
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А COMPLETELY REFURBISHED "SELECTRIC" ASCII 
TERMINAL FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


The AJ 841 I/O terminal. 
Now available from dealers nationwide. 


Demand for our AJ 841 I/O computer terminal has The AJ 841 features: 
been great. And now it's getting even greater. So call your Choice of serial RS 232 or parallel interface 
local computer shop dealer right away. Supply is limited! ASCII code, 
You may never have another opportunity like this one to buy 14.9 cps printout 
your own professional terminal. High quality Selectric printing 
Heavy-duty Selectric mechanism 
Off-line use as typewriter 
Documentation included 
30-day warranty on parts and labor (details available 
on request) 


Call toll-free now 
For location of your nearest AJ dealer, call toll-free: 


800/538-9721 


California residents call 408/263-8520. 


ANDERSON 
JACOBSON 


from Computer Headware 
... the Self-Indexing Query System 
for your Apple Il, North Star, or CP/M machine 


s Infarmatian Ualimited {219-924-3522 
P.O. Вох 8372, Merrillville, Indiana 46410 
ә Lifehoat Assaciates / 212—580-0082 (CP/M model only) 
2248 Broadway, Suite 34, New Yark City 10024 


в Structured Systems Group, fac. / 415-547-1567 
5208 Claremant Avenue, Dakland, California 14618 
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What's New? 


Computer Communication at 
Your Fingertips 


APL/Z-80 Release 2.0 


Vanguard Systems Corp, 6812 San 
Pedro, San Antonio TX 78216 has an- 
nounced the release of version 2.0 of 
APL/Z-80, ап APL interpreter for 2-80 
based microcomputers. APL/Z-80 in- 
cludes the following features: dynamic 
execution of system commands; serial 
printer support; shared variables; aux- 
Пагу processor for I/O (input/output) 
ports which allows complete device 
control using defined APL. functions for 
any device interfaced to the 2-80 I/O 
port; and auxilary processor implemen- 
tation of a file system featuring a dir- 
ectly indexable file having variable 


Distributed Computer System Based 
on Personal Computers 


Cluster/One 15 a distributed pro- 
cessing alternative to BASIC timesharing. 
The central Cluster/One unit (the Queen) 
connects to 15 personal microcomputers 
(the Drones}, vla a high-speed parallel 
data bus (the Clusterbus). An optional 
feature provides support for an addi- 
tional 15 Drones. Currently supported 
as Drone stations are the Apple II, 


Commodore PET 2001-8, and TRS-80. 
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MISCELLANEOUS 


VuePoint is a touch input display 
panel that measures only 2% inches 
thick. Vuepoint's 12 line by 40 character 
flat panel also provides a unique touch 
input capability, This approach permits 
efficient and speedy operator inter- 
action using menu-driven displays. Vue- 
point's microprocessor based controller 
provides all standard smart video 
features plus the following: touch 
response in matrix or screen echo modes, 
multiple display buffers, and alternate 
character sets. Communication is by 
standard 300-19200 bps asynchronous 
RS-232 protocol. Options include wall or 
rack mount, auxiliary printer, and 128 
character ASCII keyboard. Vuepoint is 
priced at $3500. For further information, 
contact General Digital Corp, 700 Burn- 
side Av, E Hartford CT 06108. 
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length records, each of which can be an 
APL array of arbitrary type, shape, 
and size (up to available workspace). 

A workspace containing defined 
APL/Z-80 functions, implementing each 
of the primitive functions not present 
in this version of APL/Z-80, is distri- 
buted with each system. The hardware 
required is а 7-80 processor, a disk drive, 
and either serial ASCH APL console 
terminal or ASCII keyboard and video 
display board compatible with the 
Vector Graphic Flashwriter or Processor 
Technology VDM-1. 

The end user license for use on a 
single processor is $350. 
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Programs and data files can be shared 
among the users of Cluster/One. They 
are stored on two IBM compatible eight 
inch floppy disks. Each disk holds up to 
315 K bytes of data. Disk data transfer 
rate is 250 K bits per second, managed 
by a large scale integration floppy disk 
controller chip. All data transfers are 
cyclic redundancy checked (СЕС) and 
disk writes are automatically verified. 
Data is transmitted to each Drone sta- 
tion іп packets, with individual error 
checking. Typical system response time 
for program loading Is two seconds. 

Cluster/One commands are quite 
similar to their counterpart cassette 
tape commands. Disk commands may be 
imbedded in user programs, permitting 
menu-driven program loading or chain- 
ing. 

Cluster/One comes with a full set of 
utility programs for system maintenance 
and backup, along with separate doc- 
umentation for the end users. Prices 
begin at $4500 and vary with the parti- 
cular configuration and options selected. 
For further Information, contact Nestar 
Systems Inc, 810 Garland Dr, Palo Alto 
CA 94303. 
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Where Do New Products Come From? 


The information printed іп the 
new products pages of BYTE is 
obtained from "new product" or 
"press release" copy sent by the 
promoters of new products, If in 
our judgment the information 
might be of interest to the per- 
sonal computing experimenters 
ond homebrewers who reod 
BYTE, we print it in some form, 
We openly solicit releases and 
photos from manufacturers and 
suppliers to this marketplace. The 
information is printed more or 
less as a first ín first out queue, 
subject to occasional priority 
modifications. White we would 
not hnowingly print untrue or 
inaccurate data, or data from 
unreliable companies, our сара- 
city to evaluate the products 
and companies appearing іп the 
“What's New?" feature is neces- 
sarily limited. We therefore can- 
not be responsible for product 
quality or company performance. 


Heat Sealable Cassette Holder 


This cassette holder, designated 
Pocketray, will hold a cassette securely 
with the title visible. Cassettes are fully 
protected on three sides. There are 12 
Pocketrays to a sheet which is perforated 
vertically and horizontally. These may 
be snapped apart into single units or in 
any multiple to fit the most creative con- 
figuration. Made of PVC, these cassette 
holders are easily heat sealed to any 
vinyl material, with a minimum of tool- 
ing. Samples, pricing, and literature are 
available from Charles Leonard Inc, 
79-11 Cooper Ау, Glendale NY 11227. 
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FLOPPY DISK 
REPAIR 


"ants Fa Tow, "am. "Tow 
кіз жина а Се Сен > чини 41% 
al ==» М, „= С нын М ен М, ж 


e PerSci and Shugart 
e Quick turnaround 


e Factory trained on 
PerSci 


құ, 7 рта Т, m т, Құқ ғы L^ 
(dt umm + Га mme Sot с 4 
SS $59 $02» ha бра, TP 


COMPUTER SERVICE CENTER 
7501 Sunset Blvd 


Hollywood CA 90046 
213-851-2226 
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GET CONNECTED 


| Connect your 5-100 BUS ог | 


TRS-80 system to the telephone 
network and turn it into a terminal. 

The p-Phone® is absolutely all 
you need — it's not just a modem, 
| not just a controller. 


Just plug the z-Phone © into your 
processor and plug it's cable into a 
standard modular telephone wall 
jack and you're connected. 


The z-Phone © іс BELL 103 com- 
patible and F.C.C. registered. 


Another Fine Idea From 
I.D.E.A. 
B50 Lexington St. 


Waltham, MA 02154 
617-893-1368 
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BASIC/FOUR COMPUTER 
MODEL 350 


Perfect for small to medium 
sized business applications. 
Model 350 CPU, 4.2 Mb 
Disc Drive, Video Display Ter- 
minal, 160 cps Printer, and 6 
Disc Cartridges. Under con- 


tinuous factory maintenance. 
Full system ready to go 
$11,000. 


Contact: 
Carl Egettar (744) 979-9043 


THERMAX SYSTEMS, INC. 


3185 "A" AIRWAY AVE 
COSTA MESA, CA 92626 
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Come Help Us 
Celebrate The Child 


5t. Jude Children's Research 
Hospital continues its search for 
life-saving knowledge about 
catastrophic childhood disease. 
And this search continues 
because people care. There's 
no charge to patients or their 
ККЕ ag Чыры fo its 
research studies by physician 
referral. The cost of drugs, 
equipment, and research 
оогетв is met primarily 
y public contributions. Help 
us celebrate the child by send- 
ing your tax-deductible check 
Or request for further informa- 
tion to St. Jude s 
Reseorch Hospitol, 
“6 559 Lane Ave. 
Memphis, TN 38105. 


SLTJUDE CHILDRENS RESEANCH HOSPITAL 
vamp нша. (сз 


Don't Forget! 


Our New 4K Byte Non-Volatile 
Memory Boards Won't Let You! 


30 days minimum guaranteed 
data retention 

Ultra low power 450 NSEC 
static CMOS RAM IC's 
On-board regulator, power 
monitor and battery 

5-100 bus compatible 


Assembled and Tested 
$395.00 


Remember... 
to send for details! 


CYGol. 


1395 Golf Street 
Dayton, Ohio 45432 
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TRS-80 USERS 


Three Diskless TRS-80 Programs 
- Telephone/Address/Mailing list pro- 
gram - sorts by name or zip code. 
Retrieves telephone # from name and 
visa versa. Access time is under 2 
seconds, over 100 listings, Levei II 16K 
- $30.00 
- Checkbook program - hard electronic 
copy, easily accessable. 170 listings, 
Level II 16K - $30.00 
- Mandalas for the Cybernectic Age I & II 
-amazing graphic programs, betier than 
TV - lasts hours without repeating or 
commercials. 2 sets of four interweaving 
designs, Level I or II 4K RAM 


- $30.00 
Introductory offer - All 3 for $75.00 
Loweco provides complete support 
Calalog $2.00 


LOWECO COMPUTOR 
1803 RODNEY 
LOS ANGELES СА 90027 
213-660-7530 
6% TAX IN CALIFORNIA 


Money Order, Cashier Check Speeds Delivery 
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TRS-80, PET, 
APPLE, 


SORCERER 
Hardware/Software 
Systems 


Available now: 

Ш HAM INTERFACE- including the 
most sophisticated RTTY systems 
money can buy. 
B Baudotand ASCI I printer 
interfaces, 
B Electra Sketch® , ANIMATION 
GRAPHICS Compiler 

Write or call for free catalog 


AMACROTRONICS, inc. . 
Р.О. Box 518 (А) Keyes, СА 95328 
(209) 834-8888 / 667-2888 (R) (S) 
We are experiencing telephone difficulties, 
please keep trying. 
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EXCELLENT BUY: 
USED CENTRONIC PRINTERS 


Еи, 


Model 703 
Model 688 


Texas Instrument 
Teletype 

Xerox 

Intertec 

Altos 

Ohio Scientific 
Exidy 

Centronics 
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A Message 
to our Subscribers 


From time to time we make the BYTE 
subscriber list available to other com- 
panies who wish to send our subscribers 
promotional material. We take great care 
to screen these companies, choosing 
only those who are reputable, and whose 
products, services, or information we 


| feel would ba of interest 1o you. 


While we believe the distribution of this 
information is of benefit to our 


| subscribers, we firmly respect the 


wishes of any subscriber who does nol 
want to receive such promotional 


| literature. Should you wish to restrict the 


use of your name, simply send your re- 
quest to 


BYTE Publications Inc 
Att: Circulation Department 
70 Main St 
Peterborough NH 03458 
Thank yau. 


Whsi's New? SYSTEMS and MEMORY 


New Word Processing System Also Supports Data Processing Applications 


A video based word processing sys- Vector Graphic Inc, 31364 Via Colinas, 
tem capable of handling data processing Westlake Village СА 91361. The new 
applications has been introduced by system, called Memorite 2, incorporates 


: — B L BENE 4 aes 
ч 


the firm's 780 based MZ microcom- 
puter with 630 K bytes of disk capacity, 
their Mindless Terminal, and the Qume 
Sprint 5, 55 cps printer. For word 
processing applications, Memorite 2 with 
dual Micropolis floppy disk drives 
features advanced text preparation, edit, 
and delete capabilities. It offers auto- 
matic letter printing from memory with 
full formatting techniques such as under- 
lining, indentation, automatic margins 
and variable line and character spacing. 
The system also performs mass mailings, 
which allow letters to be merged with 
address lists. Its memory is resident on 
programmable read-only memory, so 
users need only type after a "power up 
and proceed" function. 

As a data processor, Memorite 2 is 
capable of performing standard account- 
ing tasks and custom applications in 
business BASIC for small firms or 
departments of large companies. Scien- 
tific calculations are also available for 
technical environments. 

The price for the Memorite 2 is 
$8,950, 
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CATCH THE 
S-100 INC. 
BUS! OUR 


LIST SPECIAL 

Vector Graphic 16K PRICE сон 
Assembled Fast Memory Led) был. Ж 
Воага 485.00 350.00 


Imsai “8080” Kit complete 
w/Front Panel 750.00 625.00 


Computime CT100 Clock, 
Calendar & Calculator Kit 199.00 170.00 


S-100's Three Ring Binder 
w/Ten Vinyl Jackets for 5% 
Mini Floppies (Holds 
Twenty Diskettes Plus 
Directory Pocket) 13.00 7.00 


Imsai 80/15 Kit w/8085 CPU 799.00 625.00 


We carry all major lines such as 
S.D. Systems. Cromemco, IMSAI. Vector Graphic, North Star. Sanyo, ЕСТ, 
TEI, Godbout, Thinker Toys, Hazeltine, IMC 
For a special cash price telephone us. 


Subject to Available Quantities е Prices Quoted Include Cash Discounts. 
Shipping & insurance Extra. 


Bus... 9-100 inc. 


Address. ..7 White Place 
Clark, N.J. 07066 


Interface. . 201-382-1318 
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Non-Volatile Memory Board 
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The E4K EAROM Memory Board pro- 
vides a Multibus compatible nonvolatile 
memory of up to 4 К words by 8-bit 
capacity. The memory contents are elec- 
trically alterable under computer con- 
trol, permitting it to function as a pro- 
grammable memory but with the advan- 
tage of long term unpowered data reten- 
tion. Either word or block erasure is 
possible. Operating software listings are 
provided with the board. Typical appli- 
cations include remote data acquisition 
systems, numerical control systems, рго- 
cess controllers, storage of manually 
entered constants and telephone number 
storage. 

The prices for the E4K EAROM 
Memory Board start at $420. For further 
information, contact Schneider Instru- 
ment Co, 8115 Camargo Rd, Madeira OH 
45243. 
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НЕ МІМ-103 DATA МОРЕ! 
AND COMMUNICATIONS ADAPTER 


$-100 bus compatible 


FCC APPROVED HIGH QUALITY 


Both the modem and telephone system interface аге -50 d& m sensitivity. Auto answer. Auto originate. Auto 
FCC approved, accomplishing all the required protective dialer with computer-controlled dial rate, 61 to 300 baud 
functions with a miniaturized, proprietary protective (anywhere over the long-distance telephone network), 
coupler, rate selection under computer control. Flexible, soft- 


WARRANTY | | ware-controlled, maskable interrupt system. 
One year limited warranty. Теп-дау unconditional ASSEMBLED б TESTED 


return privilege. Minimal cost, 24-hour exchange policy Not a kit! (FCC registration prohibits kits) 


for units not in warranty. 
For Modem plus shipping --— |жоқ 


LOW PRICE— 2350 95— AND Coupler & handing == 


Call for further information: 
VOICE: (703) 750-3727 
MODEM: (703) 750-0930 (300 baud) 


Write for brochure: 
First Lincolnia Bldg., Suite B1 
4810 Beauregard St. 

Alexandria, Va. 22312 


DATA TERMINAL EQUIPMENT — FROM MICROMAIL 


Т.1. 810 printer $1,695.00 
LA34 DECwriter IV = DIABLO ° id я Bee case 


e 150 characters per second 
5110000 олово $2,690.00 оет теле 
' : . Receive-only $ 2,331.00 s 
БАК 12,132, 165 charactersncn HUP quay daleywhoe! prinilog a 
е 2, 3, 4, 6, 8 or 12 lines/inch 


© 22"W x 7°H x 15'A"D, 25 Ibs. $ 00 
110 or 300 baud, RS 2320 serial DIABLO 1650 2,179. 


« Friction feed, paper width to 15" ЫЙ 2,419." 
riction feed, pape Metal daisywheel printing а! 40 cps. 


50800 10 120 — $795, 00 


NEC Spinwriter 
oe Z320, upper/lower case, ful SOROG IQ 140 $1,250.00 Call or write for prices 
a Numeric keypad, protected fields е RS 232C and 20тА current loop 
e Cursor keys plus addressable cur- * Extensive editing features , To Order: Send certified check (personal or company checks require 
sor • 25th line terminal stalus display — ^ two weeks to clear) including handling" and 6% sales tax if delivered 


е Auxiliary extension роп е 16 function keys (32 with shift) within California. 


* Handling: Less than $2,000, add 2%; over $2,000, add 196. Everything 
shipped freight collect in factory cartons with manufacturer's warranty. 


: KUCROMAIL . 


MICROMAIL + BOX 3297 « SANTA АМА, СА 92703 


(714) 731-4338 
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Paul MeCoy Enterprises, Inc.™ 


Software 
NARKLE™ XTABFREQ™ 
The NAME, ADDRESS, REFERENCE, KEYWORD, LETTER, ENVELOPE SYSTEM. Tha CROSSTABULATION, FREQUENCY, STATISTICS, ENTRY SYSTEM. 
DATA FILE XTABFREQ із a completely interactive system which secretario! personnel 


MARKLE ™ is an interactive, menu-operated куйет that allows the creation, 
maintenance, up-date, delete, eic, of a mailing informotien file. 


Using the 100 reference fields you can store data about each client and also 
use this dota as а meons of automatically building smaller more specific files. 
Also, you can list Files, view individual records by name or record number, 
and so much more. 


LETTER 


Using the NARKLE dota file ond your text editor, NARKLE will creale hand- 
crafted personalized letters completely autematicaliy. It features automatic 
data file name insertions in the inside address, salutation, and the body of 
the letter; either first name or title lost nome. Up te 25 "keywords" can be 
used, and sa much more. 


NARKLE is the той polite dato system on ihe market today, easily operated 
by secretarial personnel with a few hours insiruction. 


MARKLE is sold on diskettes and includes а 43-page operator's manual. 


Paul McCoy Enterprises, Inc." 


300 E. 30th Street, Austin, Texas 78705 
Phone: (512) 476-1700 


Hordware required for МААКЕ and ХТАВЕВЕС: 8080 ог 2-80 Based 
Microcomputer; 48k of memory/ CP/M or similar softwa re/ СВАБІС, Disk 
drive(s} and interfaca, terminal ond printer. 


should be able to operate with only a few hours of instruction. 


The cresttabulation routine can operate in two or more dimensions, 
generating cal! count, call row and column %, os wall as cell % of total table. 
The routine delivers Chi-Square, Degrees of Freedom, Lambdas, Uncertainty 
Coefficients, Etos, Kendall's Tay B and Tau С, Gammas and Samer's D. The 
SPSS™ user will find XTABFREQ NOT TO BE A COMPROMISE but much mora 
convenient and метей, 


FREQUENCY 


Besides for Absolute Frequency the routine generates Adjusted, Relotive and 
Cumulotive Frequency. Also a code and symbol for Weighting can ke used 
with the Raw Count. 


You also get the Mean, Mode, Kurtosis, Minimum, Maximum, Range, 
Standard Error, Standerd Deviation, Skewness, Madian, and Vorianca. 


REFENTRY 


Bath the Crosstabulation and the Frequency Routine utilize ihe very powerful 
бого өпігу and menogement routine, REFENTRY™. This routine lets you aasily 
build, examine, stora on diskettes, manipulate, and extract files for your 
XTABFREQ JOBS. XTABFREQ will also. accept NARKLE™ File interactively, 


With XTABFREQ you can predict tomorrow wilhou! waiting for punchcards. 
XTABFREQ is sold on diskettes with о 37-page aperator's manual, 


Send $175 for Markla and $295 for XTABFREQ. Manuals are available at 
$10 each. Dealer inquiries welcomes. 


SPSS™ is а copyright of McGraw-Hill, Inc. 


BATTERY-WRAP 


WIRE WRAPPING TOOL : 


move. BW-2630 


un 


POSITIVE INDEXING 
ANTI-OVERWRAPPING 


BITS AVAILABLE 
FOR AWG 26, 28 & 30 


BATTERY OPERATED 
LIGHT WEIGHT 


Ұш, 


— 
A 


BW-2630 BATTERY-WRAP TOOL [$19.85 
BT-30 BIT FOR AWG 30 |$ 3.95 | 


BT-2828 BIT FOR AWG 26 & 28 $ 7.95 
RB-20 TWO NI-CAD BATTERIES $10.75 | 


* MINIMUM ORDER $25.00, SHIPPING CHARGE $2.00, М.Ү. CITY AND STATE RESIDENTS ADD TAX 
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BATTERIES AND 
BIT NOT INCLUDED 


U.S.A. 

FOREIGN 
PATENTS 
PENDING 


OK MACHINE & TOOL CORPORATION 
3455 CONNERST., BRONX, N.Y. 10475 U.S.A. 
TELEX 125091 
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PET WORD PROCESSOR 


Circle 91 on inquiry card. 


NO FRILLS! NO GIMMICKS! JUST GREAT 


DISCOUNTS 
MAIL ORDER ONLY 


“ы — | DIGITAL SYSTEMS 
. : Computer . $4345.00 
1500 . 995.00 Double Density 
Mod 1 .... .. 1495.00 Dual Drive 2433.00 


This program permits composing and printing letters, f t TASA 954.00 IMSAI 

flyers, advertisements, manuscripts, etc., using the |) 779-2 995.99 | 0590/1000 .. ..$5895.00 | 
COMMODORE PET and a printer. 700-2 1350.00 HARE d "e Шеш 
Script directives include line length, left margin, cen- 761 KSR Iraclor , ... 1595.00 PCS E " — 57000 
tering, and skip. Edit commands allow the user to TO3wacto — . 2195.00 | 
insert lines, delete lines, move lines and paragraphs, Micro Printer 395.00 | 15% off on all other imsai products 


change strings, save onto cassette, load from cassette, NORTHSTAR DEC 
move up, move down, print and type. Horizon | assembled. 1629.00 LA 34 1149.00 
The CmC Word Processor Program addresses an RS- kit’... . 1339.00 | choMEMCO 
232 printer through a CmC printer adapter. Horizon 11 тшу lee System (11 $1000 off 4990.00 
The CmC Word Processor program is available for | "es 

: 10% off on al 
$29.50. Add $1.00 for postage and handling per order. Шық Syste o. o ен аа 


| TELETYPE TEXAS INSTRUMENTS 
Order direct or contact your local computer store. | 995.00 810 Printer 1595.00 


Сар 


CONNECTICUT microCOMPUTER 
150 POCONO ROAD 


BROOKFIELD, CONNECTICUT 06804 


(203) 775-8659 
TLA: 7104560052 


C Е / М? | | UNCOMPROMISED 


Most items in stock for immediate delivery. Factory-fresh, seated cartons. 
DATA DISCOUNT CENTER ро. Box 100 
135-53 Northem Blvd., Flushing, New York 11354, 212/465-6605 


N.Y.S. residents add appropriale Sales Tax. Shipping FOB N.Y. 
BankAmericard, Master Charge add 3%. COD orders require 25% tepasi 


LOW-COST 
MICROCOMPUTER QUALITY AND 
SOFTWARE | PERFORMANCE IN A 


CP/M$ OPERATING SYSTEM: 

€ Includes Editor, Assembler, Debugger and Utilities. 

€ Standard version for 8080, 280, or Intel MOS 
(other versions available.) 

e For IBM-compatible floppy discs. 

е $100-Diskette and Documentation. 

e $25-Documentation (Set of 6 manuals) only. 


MAC™ MACRO ASSEMBLER: 

Ф Compatible with new Intel macro standard. 
e Complete guide to macro вррісавопв 
e $90-Diskette and Manual. 

SiD'" SYMBOLIC DEBUGGER: 

@ Symbolic memory reference. 

@ Built-in assembler/disassembler. 

e $75-Diskette and Manual. 

TEX'" TEXT FORMATTER: 

€ Powerful text formatting capabilities. 
€ Text prepared using CP/M Editor. 

e $75-Diskette and Manual. 


JOYSTICK FOR YOUR 


APPLE II* 


Available now from 
your local dealer 


$65 


or by mail from 


Whether for technical/graphics or a more realistic 
game of Star Wars, уои 11 love this precision gimballed 
joystick with self-centering action and unique capacitive 
awitch that activates with only atouch ofthe control shaft. 
Front panel accessible X and Y axis trimmers and input 

pushbutton are featured on the PAIA/APPLE II Joystick. 
Біш compatible with the APPLE II game controller. 


Distributed by: High Technology, Inc., Oklahoma City 


P.O. Box 579 € Pacific Grove, Galifornia 93950 
(408) 649-3896 
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DESPOOL'": - Dealer Inquiries Invited - 
€ Background print utility. Г-------------------“------------------------------.. i 
€ Use with CP/M (version 1.4) - rig ШР PAS APE So емее [ZI $65, 00 plus ! 
1 ostage enclos Charge .. — —MC i 
è $50. Diskette and Manual. ' Cin Pag Expiration Date: | 
® | name t 
ІШ DIGITAL RESERRCH? || | | 
| city state zip | 
; i 
t 


Circle 93 on Inquiry card. 


25 START-AT-HOME 
COMPUTER BUSINESSES 


In "Low Capital, Startup 
Computer Businesses” 


CONSULTING е PROGRAMMING е MICRO COMPUTER 
OPPORTUNITIES е SOFTWARE PACKAGES * FREELANCE 
WRITING е SEMINARS е TAPE/DISC CLEANING * FIELD 
SERVICE е SYSTEMS HOUSES е LEASING е SUPPLIES * 
PUBLISHING е HARDWARE DISTRIBUTORS е SALES 
AGENCIES е USED COMPUTERS * FINDER'S FEES * 
SCRAP COMPONENTS е AND МОНЕ... 


s manm tt 
Plus — ideas on moonlighting, going LOW CAPTAS STUITÓR. 
full-time, image building, revenue синий, Marr SUMAR. 
building, bidding, contracts, marketing, Жыр ығы жə 


professionalism, and more. Мо career 
toollike it. Order now — if not completely 
satisfied, return within 30 days for full 
immediate refund. 


* 8% x 11 ringbound е 156 рр. е $20.00 
Phone Orders 901-761-9090 


A 
| 


DATASEARCH 


incorporated 
4954 William Arnold Road, Dept. В, Memphis, TN 38117 
Rush my copy of "Low Capital Startup Computer Businesses" at $20. 


NAME/COMPANY 
ADDRESS 
CITY/STATE/ZIP 


O Check Enclosed 


CI VISA Г] Master Charge 


Exp. Date 


SOFTWARE TOOLS 


Ш C compilers and cross-compilers for 
PDP-11's, LSI-11's, 8080's and Z/80’s, with 
complete runtime library. The full lan- 
guage is supported with efficient code 
generation. 

Ш Interface libraries giving access to all 
system directives for UNIX? RT-11, 


RSX-11M, RSTS/E, IAS, CP/M, CDOS and 
ISIS-II. 


Ш A-Natural narrative assembler for 8080's 
and Z/80's with librarian and linking loader. 


Ш Over 75 installations in less than six 


months. 
"UNIX is a trademark of Bell Laboratories. 


Continuing maintenance and training available. An 
affordable alternative to Assembler, Fortran or Pascal, 
for as little as $500 per compiler binary license. 
Catalogue and references available upon request. 
Write to 


Whitesmiths, Ltd. 


127 East 59th Street- New York МҮ 10022. 212 799-1200 
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Circle 211 on inquiry card. 


ПЛАББАПЛ" 


KEYED FILE MANAGEMENT 


Pul data al your fingertips...easily accessed, displayed and 
updated by key. Designed to meet all о! your data management 
needs, MAGSAM™ allows you to quickly implement sophisticated 
kayed file structures through simple CBASIC statements. 
Standard MAGSAM'" features include record retrieval with random 
by key, sequential by key, and generic ("wild card") search, and 
complete compatibility with all CBASIC file lacilities. Each 
MAGSAM™ Package includes the MAGSAM™ file manager. 
MAGSAMX'"" tutortal program, MAGSAMD™ file dump utility, User 
Guide, Reference Card, and one year updale service. 

Select the version of MAGSAM™ that meets your requirements. All 
versions of MAGSAM™ are completely upward compatible and 
may be upgraded at any time for the price difference. 

е MAGSAM III" — Most advanced version. Multiple Key support 
(any number of keys), and Record and Key Deletion with automatic 


reclamation of disk space. ................ eee А .... 81457 
* MAGSAM ІІ" — Single Key support with full Detete 
capability ......‚ .............. ЕРИ TOME 599% 


а MAGSAM |I" — Entry level version. Single Key support without 
Delete capability. ............ soo T PD ТЕК A $751 
е User Guide only - comprehensive tutorial and reference 
manual... v. ...-.ь»4 ener eeudes E boe ^d rs eR A D 
Available for 8" soft sector, Micropolis, and TRS-80 disk formats 
Requires СРАМ: or derivative and CBASIC. Distributed as CBASIC 
subroutines in source form. 


Visa and Masterchagre welcome. Dealer and OEM inquiries 


invited 
MICRO APPLICATIONS GnROLUPR 


MAG 7300 CALDUS AVENUE 


= VAN NUYS. СА 91406 
* Trademark of Digilal Research % Single site license 


WELL, 
BYTE МА BELL! 
TRS-80* 


Software-Level I & Il, 
4k & 16k 


Z80 Telephone Dialer 
.... $7.95 postpaid 


Have your TRS-80° computer dial the 
telephone® Dial 20 phone numbers, accessed 
by a single letter code ® Operates with dial & 
pushbutton phones " Requires a simple 
interface using $4 worth of parts from Radio 
Shack ® No internal connections are made to 
the TRS-80? ® The program is supplied оп 
cassette tape, with complete instructions 9 
(Specify Level I or II with order) 


TRS-80" is a registered trademark of 
Tandy Corporation 


Write to: Software Exchange — 
2681 Peterboro Об 
W. Bloomfield, Mi. 48033 
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Creative Software Introduces: Programs & Products for the TRS-80 (16K level H) 
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Household Finance І & Il $15.00 


Fur] inputs dota on asi th ТИК КИ ийнине þe dibs ырайым 
(danses pon Ое pris nonishy mpat iens Westies data hoo geeti taja 

Ма dE Heads dato tape бча нан ін, ара сасар, supina s ol 
ишин ЫН мб. НЕ аара ИЕЛЕН ТТТ ТЕТІГІ құрар» зра ТИШ не 


ALSO: New Programs for the РЕТ: 
PET Word Processor $75.00 


Complet word processing арн ез о цар uppa ма ose 
string search string change and mang other саве bound onem 
Lise kane мини both trest editor and 


yere nal ward qmocessots 
ha matin and requires ТӨК os 32K PE T 


PET Space War Il $10.00 


Кайтам она time action! You ape in complete оштой ot the E nt 
pose as you lend oll aliens to search the universe dor ЕТТЕГІ 
planets Requires the Creative Software simile musti lk hin ghe PE] 


PET Road Race $10.00 
Another gwal machine langnage program gives you a howe ol hree 
Шеген Iraks os you Dorbe with yonr opponent to nmsh the rac 
Попе Лее cul sIn ks, autonim laponnters; and an ehapsed tirari йз h 


showing ime d lenthis ol менй» 


NEW! ^ sic JOYSTICK interface i si YRS-80! 
Pitter eon Rets аена se to ase ene dome ud on eco Atan "oss ke 
tae ERS-80. Jessi оаа імен 
{нених рупа quove! ТОЯ arte’? тазаа билч 

em 

Joysticks (loin lukf" ci Aran “i each 


Мын que внос atiis de 


$65.00 
$12.50 


Household Utility 1 %12.00 
Hea ades Calendar, Loans and Bag or Rent Programs] 
Household Utility 2 $12.00 


Пнсінсісе Campen Interest, Апо илнен and Cor Costs Рд 


Mons other Creative Software products ore avetlable tor ghe 
PET and URS 80 Tt yout locat deal doesad carry Creative 
Software pihu ТҮ pioqramante anion write do ectie be dle 
address below Wher plaoisg an order please nete 

Speake computer & prograna) Add $150 shipping for each 
program ordered, $2 50 tor rovs interface: California residents 


ТІЛЕП VISA MASTERCHARGE accepted. [тийе 


Sales ах 


Card amber and еринен date 


Creative 5ойшаге 


P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 


LET (IDS. GET YOU THROUGH THE TAX SEASON 


— Standard and Master Tax Programs designed to prepare even the most complex returns. 
— General Ledger and Payroll, working in conjunction with the tax programs to further simplify tax preparation. 


— Tax Pacs used by individuals for at-home preparation. 


— NEW for this year — Corporation Tax Programs. 


CPAids 


е Microcomputer software developed by CPA's 
е Used Nationally the past two years 
е Available on North Star Basic and CP/M 


For more details write: 


Computer Tax Service * 


1640 Franklin Ave. • 


Kent, Ohlo 44240 


500 L St. 
Anchorage, Alaska 99501 


Califarnia 

Coast Computer Center 
1685 Tustin Ave, #9 
Соз! Mesa, Ca 92627 


Computeriand 
6840 La Cienga Blvd. 
Inglewood, Ca. 90302 


Pro Data Grou 
14522 Acacia Dr. 
Tustin. Ca. 92680 


Delaware 

Computer Ease, Inc. 
403 Milltown Rd. 
Wilmington, De. 19808 


Florita 

Computers For You, Inc. 
3608 W. Broward Blvd. 

Fl. Lauderdale, Fia. 33312 


Circle 72 on inquiry card. 


or contact the dealer nearest you: 


International Computer 
Systems 

2210 Ponce-de-Leon Blvd. 

Coral Gables, Fla. 33134 


MISA 
478 NE 125th St. 
N Miami, Fla 33161 


P& L Computers 

2550 Palm Beach Lakes Blvd. 
Suite 208 

Wes! Palm Beach, Fla. 33409 


Indiana 

Computer Center of 
South Bend 

19819 Orchard St. 

South Bend, In. 46637 


ома 

Central Computer 
1107 Airport Rd. 
Ames, lowa 50010 


Louisiana 

Micro Business Systems 
3823 Gilbert 

Shreveport, La. 71104 


Maryland 

The Computer Workshop, Inc. 
1776 Plaza 

1776 East Jefferson 
Rockville, MD. 20852 


Michigan 

United Microsystems Corp. 
2601 South State St. 

Ann Arbor, MI. 48104 


Minnesota 

The Computer Room, Inc. 
3928 Beau D'Rue Dr. 
Eagan, Mn. 55122 


New Jersey 

Computerland of Morristown 
2 Dehart St. 

Morristown, NJ 07960 


Tax Ease 
226 Avon Rd. 
Cherry Нин, NJ 08034 


New Mexico 

Microsys Inc. 

7800 Phoenix NE 
Albuquerque, NM 87110 


New York 

The Computer Corner 
200 Hamilton Ave. 
White Plains, NY 10601 


Micro Innovations 
420 Lexington Ave. 
NY, NY 10016 


North Carolina 

EE Shop of Charlotte 
6341 Albemarle Rd. 
Charlotte, NC 28212 
Caastal Computer Co. 
Р.О. Box 333 
Jacksonville, NC 28540 


Computerland of Charlotte 
3915 E. independence Blvd. 
Charlotte, NC 28205 


Ohio 

Belhel Compulers 
1700 Е. Main St. 
Kent, Ohio 44240 


Computer Tax Service 
1840 Franklin Ave. 
Kent, Ohio 44240 


Texas 

Interactive Computers 
7620 Dashwood 
Houston, Tx. 77036 


Virgina 

Command Systems, Inc. 
727 23rd St. 5. 
Arlington, Уа. 22202 


Washington 

Magnolia Microsystems 
2812 Tharndyke Ave, West 
Seattle. WA 98199 
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RAM CHIPS 
4044 wee 


4K by 1 — 18pin — 5V, 5% supply 


2922000020902020222023 0002000 02002200020202202020020509090000005020002000000520202020 9007 


TRS-80. . . all business! ! 


eo With CP/M, CBASIC2, 
& applications software. 


CP/M H Qnersting System (w/Editor, Assembler, 

unger tilities & 6 manual set) . $150 
сви ompiler (w/manual)........ F 
DESPOOL Print Spooler (w/manual)......... i 


"Osborne & Assoc. PAYROLL W/COST 
ACCTING . 


8 
3 АССТМб...................... p : 
= *Osborne & Assoc. ACCTS. RECEIVABLE & 
5 АССТ5. РАҮАВ 

Е 

E 


These are the same factory prime chips used in our 
premium quality RAM boards. May be 4044, 4041. LE . 
5257, 6641, or 9044, depending on manufacturer *Osborne & Assoc. GENERAL LEDGER... 
have 4044 pinout and timing specs. All guaranteed 30 5 ne & Asso sures ERAL L ЕПбЕР мы) к: 
ays. 


applicable O & A book. 


250 nsec. 450 nsec. АРН. Self-administered Automated Patient 
1-31 chips $7.50 $6.50 istOy. oe nn 175 
32-63 6.50 5.50 DOWNLOAD - TR-80 (or other) 
64-99 5.75 4.75 CP/M to СР/М...................... 
100-499 5.50 4.50 data/program (source or object) transfer over 


RS232 link 


Send 30d SASE for add'l. Software avail. (including 
CP/M Users Group software) and FREE "CP/M Primer." 


$ CA residents add 696 tax. Visa, M/C,M/O, Check ОК, 


Circle inquiry number for free newsletter. 


Seattle Computer Products, lnc. 


iC iV IB, EIR INE ITU CS (714) 848-1922 
1114 Industry Drive, Seattle, WA. 98188 IN, 
(206) 575-1830 ©. 


BO4I NEWMAN AVENUE = SUITE 208 = HUNTINGTON BEACH, CALIFORNIA 92647 


SPOR DO ODEO GE 


North Star* and | | SORCERER* 
PASCAL Users: SOFTWARE! 


Mike: 
5 FOUR PROGRAMS ON CASSETTES 


announces FASTGAMMON C ST 
. ^" . . "е by Bob Christiansen. Thousands of people are already playing FAST- 
Hard disk and 8" drive interfaces to North GAMMON on TRS-80 and Apple. Now it is ready for SORCERER. with the sharpest graphics 


Star DOS and B ASIC an d P ASC AL ever! Backgammon players love this machine language program thal provides a skilful 


opponent. tight-page instruction manual includes rules of backgammon. $10.95 


PLOT by Vic Tolomei. Now Apple owners will be envious of how easy you can get good 
graphics on your SORCERER. PLOT Includes both a super high resolution mode and a quick 
low resolution mode. Both are accessible from your BASIC programs using simple com- 
mands. Hi-res & Io-res examples included on tape. $14.85 


2-80 DISASSEMBLER by Vic Tolomei. Decode machine language programs. including 
SDRCERER'S monitor and ROM-PACs, with this 2-80 Disassembler wrilten in BASIC. In- 
struction mode prints out machine code and Zilog mnemonics in standard formal. Or use 
the ASCII mode which converts machine code to ASCII. $14.95 


MAGICMAZE™ by Vic Tolomei. А challenging maze game. Ten levels of play. Holding your 
lantarn, you wander through a maze trying to slay on the night path and avoid pitlalis. 
Automatic scoring telis you how good a pathfinder you are. $11.95 


TIMESHARING 


for the Horizon— 


Interrupt-driven, bank switching 
timesharing software; supports 
North Star DOS and BASIC and 
PASCAL. 


SOFTWARE INTERNALS MANUAL FOR THE SORCERER by Vic Tolomei. A must for 
anyone writing software for the SORCERER. Seven chapters: Intro to Machine 
Language, Devices & Ports, The Monitor, Cassette Interface, BASIC structure, 
Video & Graphics, The Keyboard. Indexed. Includes diagrams and software rau- 
tines. 64 pages, 514,35 


QUALITY SOFTWARE 


6660 Reseda Blvd., Suite 103, Reseda, CA. 91335 
Telephone 24 hours, seven days a week: (213) 344-6599 


A complete selection of business applica- 
tion software is available for North Star* 
systems. 


Write or call for descriptive literature. 


WHERE TO GET ІТ: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerar 
programs. Or, if you preter, you may order directly from us. MaslerCharge and Visa card- 
holders may telephone their orders and we will deduct $1 fram orders over $19 to compensate 
for phone charges. Or mail your order to the address above. California residents add 6% sales 
tax. Orders outside North America add 55 lor registered airmail, pay in U.S. currency. 
* The name "SORCERER" has been trademarked by Exidy, Inc. 


Micro Mike's, Incorporated 
905 South Buchanan * Amarillo, Texas 79101 * USA 
(806) 372-3633 
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O-DAY FREE TRIAL 


WE BUY USED PET, APPLE and ТВ5-80 COMPUTERS 


$100 FREE ACCESSORIES 
WITH 16K or 32K PET 


ee Terminal Package with 8K PETs 


SAVE 
$69 


lh abs 


4K - Keyboard C 
BK - Keyboard C 
16K - Keyboard B 
| 16K - Keyboard N 
32K - Keyboard C 
32K - Keyboard B 
32K - Keyboard N 
C — calculator keyboard (only version with tape deck) 
B — Large Keyboard (graphics not on keys) 
N — large keyboard wilh graphics symbols 


Used BK PET wilh 90-day warranty $650 


| 200 FREE М не 


The new Apple И wih Applesoft BASIC built-in! Elimi- 
nates the need for а $200 Firmware Card and includes 
new Autostart ROM for easy operation This combined 
wilh the FREE accessories Irom NCE could save you up 
Io $400 on a 48K Apple li system! 


16K Apple It Plus — $1195 (take $1001n free accessories) 
32K Apple li Plus — 51345 (take 5150 in free accessories) 
48K Apple I| Plus — $1495 (take $200 ın free accessories) 


Apple ІІ Accessorles 
Centronics Printer Interface 
Disk and Controller 
Second Disk Drive 
Parallel Pnnter Card 
Communicatons Card 
Hi-Speed Serial Card 
Firmware Card 

i Hobby Proto Card 
Microverter RF Mod 
Sanyo M2544 Recorder 


APPLE II PRINTER PACKAGE $995 


For this low, low price, we choose a Centronics Impact 
Printer and match it up with an interface and сабе for 
your Apple П. You save hundreds of dollars Limited 
quantities availa 


$225 

Call for Availability $595 
$495 

$180 

Call for 4225 
Availability $200 

* $24 


$35 
$55 


New 300 baud 
Onginate Answer 
Acoustic Coupler 
Looks good. works 
greal and sale 
priced а! 


COUPLER 


NCE/CompuMart. 


PET ACCESSORIES 


Commodore Dual Floppy Disk Drive $1295.00 
NEW! Т/С 2001 Termina! Package lor the PET HH 00 
Second Cassette — trom Commodore 59 
Commadore PET Service Kit 

Beeper - Tells when tape is loaded 
Petunia - Play music Irom PET 

Video Buffer - Attach anolner CRT 
Combo - Peluma and Video Bulter 
Betsi 4-9101 S-100 Motherboard 

5.190 PET Inleriace was $269.00 SALE 
New Serial Printer Intartace Гог PET 
Integral Dala Printer w new inlartace 
PET - Campatitile Selectric in Desk 
TTY KSR-33 Screen Printer lor PET 
Call for AvailabMIly 


Orrginatle Answarback Modem tor PET 
Bi-directional RS-232 Intertacg 


Desktop Selectric-Based 
Terminal $319! 


Super bargain while they last. А desktop terminal 
based on an ІВМ Selectric typewriter For only $319 
Including documentation. These terminals were 
originally designed For use with timesharing sys- 
tems where top-quality printing was required. The 
IBM keyboard and printer are separated by a three 
foot cable and each has its own enclosure (great for 
custom installations, Serial 85-232 Interface uses 
PTTC instead of ASCH codes so you will need to writea 
conversion program iwe һауе no ASCII interface for 
this model!. 14.8 cps, 134.5 baud 13" line length, pica. 
Sold in AS-IS" condition, aur warranty is Irmited to 
replacement of missing parts (we check ail motors). 


IN STOCK NOW 


EVERY ITEM ІМ THIS ADVERTISEMENT IS IN STOCK 
AND READY TO SHIP, EXCEPT WHERE NOTED. 


SAVE UP TO 43% While they fast. 
CENTRONICS PRINTERS 


Refurbished excellent working condition. 
10 day return privilege ol course 
90-DAY 


SPEED WIDTH PRINT WORKING WARRANTY 
MODEL (Ірт)  (col's) MATRIX PRICE PRICE 


700 1290 132 Saf 660 "075 
Character Elongation 

701 25-120 132 5x7 
Char Eiong @idrrectional 

761 60 132 Тұ? 
Teieprinter Bidirectionar 


695 1175 


695 1 025 


“Model 76! includes Keyboard 


SANYO MONITOR 


8-inch 15-inch 


$240. $169 9400. $279 


SELLING COMPUTERS BY MAIL 


SINCE 1971 
1250 North Main Street. 


(313) 994-3200 


= © 


" Member: 


Association 
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Deparment BY 99 
Р.О. Box 8610 Ann Arbor, Michigan 48107 


Computer Dealers 


Send for our 
FREE Catalog 


Hazeltine 1400 


LIST SALE 


SUPER SALE PRICE 


во TOO LOW TO ADVERTISE 


Immed:ate Delivery — 2-Year Factory Warranty 


You may have seen the Hazeltine advertised at $850. You 
тау have seen it sale prices at $5749 or even $699 but our 
new price is $0 low that we can't even advertise i. Call us 
foraquote Hurry we have a limited quantity atthis price 
The 6048-based Hazeltine 1400 has a 12 screen. 24 x 80 
display. TTY-style keyboard. addressable cursor and 
RS-232 | O from 110 to 9600 baud 


Hazeltine 1410 — 5635 

Adds а 12-key numeric keypad to the 1400 for financial or 
mathemalical applications. 2-year warranty 

Hazeltina 1500 — $1069 

Full-capability terminat complete with 12 scraan. 24 x 
80 display, upper lower case dual intensity, 
Hazettine 1510 — $1195 

Additional memory is added to provide би егес dala 
entry operations with editing capabilities 

Hazeltine 1520 — 51499 

Buflered пке the 1510 but a microprocessor has been 
added to offer independent printer control 


CRT TERMINAL PAINTER PACKAGE 


Hazaltina 1520 and a Centronics 761-5 togelher lor only 
$2,295 The pertect work station for use with a buffered 
communications system. Terminal operations and prini- 
ing may operate simultaneous. * Refurbished 


4 
FREE 4/69 
SANYO < 
MONITOR 


С 
when you buy the 


SORCERER 
$995 


2-80 Processor * Full-size keyboard + User definable 
characters • Up to 32K on-board RAM • Interchangeable 
ROM PACs * 30 x 64 display • Resident 4k momtor НОМ» 
Dual Cassette LO + Senat and Parallel LO • Complete 
operalor's manual 


Simply add a monitor and tape decks to compiele Ihe 
system. Can be used as a terminal Microsoll BASIC 
ROM РАС is standard NEW! Exidy Word Processing 
НОМ РАС now avatlable which handles tabs, search 
raplace. etc.. many differant printars and can be used 
with cassette or disk The most flexible WiP system wa ve 
ever seen. 


Sorcerer BK $995 
Sorcerer 16K $1150 
Sorcerer 32K $1395 
Word Processing ROM РАС Call for Availability 599 


IMPORTANT ORDERING INFORMATION 
All orders must include 4% shipping and handling. Michigan residents 


your order without thesa. 


must also add 4% for state sales tax. АН foreign orders (except Canada) 
need an additional 10% for shipping and handling. We cannot process 


Phones open irom 9:00 a.m. to 7:00 p.m. EST Monday-Friday, 10:00 a.m. to 
5:00 p.m. Saturdays « P.O.'s accepted from D & B rated companies — ship- 


ment contingent upon receipt ой signed purchase order + 


subject to change without notice 


‹ i E prices 
* Most items in stock for immediate 


shipment — call for delivery quotation * Sorry, no C.O.D.'s « 
in the Ann Arbor area? Hetail store open 11:00 a.m. to 7:00 p.m. Tuesday- 


Friday, 10:00 a.m.to 5:00 p.m. Saturdays 


(Closed Sunday and Monday} 
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Model 2500A 
5100 

Wire Wrap 
Board 


$100 BUS compatible 
Double sided PC board 
Plated ilu hotes 

Perimeter ground 

All $160 BUS signals labeled 
and numbered 
Accommodates standard size 
EC sockets 

4 10-220 regulator. positlons 
avaliable 

Allows ether posilive or neg- 
шіге regulators 

Denie bole configuration 


Cal No. 1600 $ 2700 


Model 2501A 
5-100 
Solder Board 


* 5700 BUS compatible 


Mode! 7811A 
Apple il 
Arithmetic 
Processor 


Based on AMD АМ9511 de 


vice 

Fined point 16 and 32 bil op 
eration 

Floating point 32 bil operation 
Binary data lormals 

Add, subtract, multiply, and 
divide 


Trigonometric and inverse (гі 
gonometric functions 

Square roots, logarithms, ек- 
ponentialion 

Float ta lized and fixed to Поа! 
conversions 

Stack oriented. operand sior- 


age 

Programmed ШО data transfer 
End signal selectable interrupt 
Supporti interrupt daisy chain 
Allows DMA daisy chain 
Power down КОМ 

256 bytes firmware (ROM) or 


YOUR #1 SOURCE FOR 


California Computer Systems 
Available at HOBBY WORLD 


33/4 Digit BCD 
A/D 
Converter 


The 7470 allows conversion of a 
DC voltage lo a BCD number lor 
computer monitoring and analy- 
біз. Typical inputs would be DC 
inputs from temperature or pres- 
sure tramsdocers. 
* Selectable interrupt on end of 
conversion 
20015 per conversion 
“4 to +4 ҰОС full scale 
Plus of minus (0596 nonlinear 


it 

Plus or minus Ё count quanti 
ration 

Correctible offset error 
Temperature cocificient ad 
justment 

Calibration adjustment 

Input offset adjustment 
Floating inputs 


* Double sided PC board 
* Plated thru hales 
a Perimeter 


ground 

= Af] 5-100 BUS signals labeled 
and numbered 

* Accommodates iandard size 


ІС sockets 


* 4 (elt regulator positions 


avallalie 


* Ailows either positive of neg 


alive regulators 
т Dense hale configuration 


Cat No. ТЫМ 5 27.00 


са (ҚАМ) space avail- 
able 
Cat No. 1635 $375.00 


del 7114A 
Моде! fa Н 
Prom Module 


The 7114A FROM MODULE per- 
mits the addition or replacement 


of the Apple 11 firmware without 


ee. Bee 59 5 9? в 


and sign indicators 

охааа iter 
Power down ROM 

ports inerrupt daisy chain 
AI OMA шү chain 
255 byte firreware (ROM) оғ 
software {RAM} space avait- 

е 


Cat No. 1621 Kit 5115.08 
Cal Mo. 1672. AST $135.00 


Model 2501A 5-100 
Mother Board 


* 12 slo! capability 
е Alb 12 5100 bus connectors in- 


clu 

Low inductance innercanneci 
io reduce signal noise and 
crossdalk 

Active termination of all bus 
Unes to further reduce signal 
noise and line reltections 
KHslributed bypassing of all 
power lines 

Solder mask both sides of 
board 

Silkscreen of relerence desig- 
nations 

Simple strong board mounti 
Crip-cros BUS lines bo 
sides of board 

All holes plated thru 


* Solder різне circult area 
Cai No. 1616 Kit $ 906.00 
Сай Mo. 1615 ALT — $105.00 


Model 2520A 
S100 
Extender/ 
„ Terminator 


Active andior dynamic term- 

" ination 

* All power ines fused for pro- 
tection 

* All 5-100 lines labeled and 
numbered 

a Can be used as ап extenders 
andor terminator 


| = Solder mask both sides of 


board 
= Sillscreened reference desig- 
nation 


* Gold plated fingers 
Cat Mo. 2520 Kil 5 17.95 
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the physical removal of the Apple 
M ROMS. This allows sofi- 
warelfirmware replacement, 
change, and/or patch to be made 
on а ROM or BYTE BASIS. An 
onbeard enahleidisable (ое 
1witch is also available. 


* ДЕ oriented program over- 


Y 

* Selectable prom overlay 

* Power down of PROMS 

* 14K PROM space available 

+ Uses +5 volt 2716 (уре proms 
* Allows ше of D'MAlinterrupl 

daity chains 

Са! No. 1631 AAT 5 72.00 
Cat No. 1630 Kit $ 62.00 


Model 2016B 


§-100 
16K Static 
Memory 
Fully static operation 
Uses 2114 type static rams 
+8 VDC input al less than 2 


amps 

Bank select available by bank 
port and bank brie 

Phardom tine capability 
Addressable in 4K blocks in 4K 
Increments 

4% blocks can be located army- 
where within 64K bank 

May Бе used as a АҚ, ӘК, 12K 
оғ 16K memory board 

Led Indicators for boardibank 
active indication 

Solder mask on both sides of 
board 


Silk screen with part and refer- 
ence ignation 

Available ішіү assembled and 
tested, as a КИ, or as a bare 
board 


Cat No.1601A Ки 4500: $285.00 
Cat Nu.1603B Kit 20001 $140.00 
Cat Мо.1502А AZT 450ns $330.00 
Cat No.16028 AKT 200ns $385.00 


Model 2200A 


ә [ndusirialicommercial quality 
construction 

+ flip-top cover 

* Excellent. cooling capability 

* 12 slol capability (uses model 
2501A) 

* input 105, 115, or 125 VAC 

+ Oulpul +6 VDC, 20A + —16 
VDC 4A 

* Active lermination af ай bus 
lines 

* Урба зат breaker includ- 


* Rugged construction 

* All parts available separately 
Cat No. 16512 Kil $330.00 
Cat No. 1614 АТ — $375.00 


а О" 


ии е 
Тітег Мосіше 


* Flexible external interface 
patch area for custom inter- 
lace applications 
Selectable prescalev on timer 
3 capable of 4mhz input 
Programmable interrupta 
Readahie down counter indic- 
ales counts to go lo timeout 
Seen le gating for frequen. 

Comparison 
Т Pitenchronous external 
Clock and gatestrigger inputs 
intemally synchronized 
Three maskable outputs to 
patch area 
Power down ROM 
Supports interrupt daisy chain 
Allows ОМА daisy chain 
256 hyie lirmware (ROM) оғ 
software (RAM) space avail- 
able 

Cal No. 1617 ns $133.00 

Cal No. 1618 $145.00 


Apple II 
Model 7712A 


сиз 
егіаі 


Interface 


Conforms to RS-232C [contig 
uration A thru E) 

Supports hall or full duptes 
operation 

DTE type configuration 
Failsafe RS-232€ operation 
14 STD СІК rates SO-T9.2K 
BAUD plus EXT Сік 

BAUD rates dip switch select. 
able 

All BAUD raies crystal. con 
trolled 

Programmable intecrupts from 
transmitier, receiver, and error 
detection logic 

Character SYNC by one of two 
SYNC codes 

Programmable SYNC code re 
gister 

Standard synchronous арпа) 
ing cate per RS-269/AN SI X1.7- 
1976 

Peripheralimodem | control 
functions 

Three bytes of fifo buffering 
оп both tranerit and receive 
date 

28, of 9 bit transmission 
Optional odd, even, nr по pat- 
ity bit 

Parity, overrun, and overflow 
status checks 

Power down prom 

256 bytes firmware (ROM) or 
software (RAM) space avait 
able 

Supports interrupl блізу chain 
Allows OMA daisy chain 


Cat No. 1627 Kit 5 90.00 


Apple Il 
Model 7710А 


Asynchronous 


Serial 
Interface 


Parity, overrun, and framing 
error chech 

Optional divide by 16 clock 
mode 


False start bit detection 
Software programmable inter: 
горы 

Data double buílered 

One or two stop bit operation 
Power down PROM 

156 bytes firmware (ROM) or 
soltware (RAM) space avail 
able 

Supports метир! daisy chain 
Allows DMA daisy chain 
134.5 BALD available for set 
ectric interface 

Conforms to RS-232C. (config. 
uration A thru Е} 

Supports hall or full duptes 
operation 

DCR type interface 

Faikkafe K5-232C operation 
14 STD САК rates 50-19.2K 
BAUD plus EXT CLK 

BAUD rates dip switch seter- 
table 


All BAUD rates crysial con 
trolled except EXT 

8 and 9 bit transmission 
Optional even, odd, and no 
parity bit 

Programmable control regis 
ter 


Cat No. 1624 AKT $145.00 
Га! Мо. 1623 Ки 5 90.00 


Model 772ОА 


Apple Il 
Parallel 


Interface 


Two bi-divectional B bit bures 
for interface 10 peripherals 
Tow programmable control 
regier 
Two programmable data dir- 
eciion registers 
Four iedividually controlled 
inlerupl inpul lines Iwo use 
able as peripheral control cub 
puls 
Handshake control bogic for 
iit and шр penpheral 
operation 
High impedance 3 sale and 
direct Wansistor drive phere 
pheral lines 
Programmable inlerupls 
CMOS drive сара» on side 
A peripheral tines 
2 TTL drive capabitity on alb A 
and B side buliers 
Power down ROM 

Supports interrupt daisy chain 

ws DMA daisy chain 

pe bytes lírmmare (ROM) ar 
soltware (RAM) space avail 
able 
Cat No. 1633 ААТ $105.06 
Сай No. 1522 Kit $ 62.00 


Model 7500A 
Apple Н 
Wire Wrap 
Board 


The 75004 is used for the 


protniyping or building ol unique 
circuits for the Apple it 
computer, 


* All bus signals labeled on 
board 


* Perimeter ground 
Li MIR 7 i long x 2.75 inch 


. m ft holes plated thru 
* Gold plated conecior lingers 
Cat No, 1606 * 19.00 


Model 7510A 
Apple Il 
Solder Board 


The 75104 is the same әз the 
7500A excepl il ts designed Jur 
soldering of circuits. 

Cat Ма. 1607 5 19.00 


Model 75904 
Apple Il 
Etch Board 


The 75904 is à two sided capper 
board which allows the actual 
etching of circuits for use in the 
Apple 11 computer. 

Cat No. 1508 $ 19.00 


Model 7520A 
Apple Il 

Extender 
Board 


The 7520A h a handy icol 
when debugging or tesling 
modules in the Apple 1. 


Гай No. 1877 — Kil $ 23-00 


19511 BUSINESS CENTER DRIVE 


Circle 170 on inquiry card. 


WORLD 


COMPUTER ELECTRONICS 


SOFTWARE CASSETTES 
SOFTWARE CASSETTES 


Star Trek Ill 


The most advanced ver- 
sion we've seen! 

TRS-80 L2, 16K 

Cat No. 1641 $14.95 


Backgammon 


You play a елдігі. the сот- 
puler! hints ап 
sirategy, ete, ШЕ тетет 
aod! T£5-80 L2. 

al No. 1481 $10: 95 


Sargon Chess 


Winner ol all tournamenis! 
Б E “ ni excellent 


б РЫ 


Cal Nes Чы Коо 
Apple 
сер, Di $19.95 


Tarot 


Excellent graphics, trigh- 
ieningly accurate! 

TRS L1/L2 4K 

Саі Мо. 1042 $5.95 


Air Raid 
An arcade-type real time 


f target practice. 
(Graphics 


Cat No. 1186 $14.95 


Microchess 


Graphic Chessboard with 


3 levels cH lay. 
TRS-80 1/42. 4K 
Cat No. 53 $19.95 


le И 
CoP No. 1183 519.95 


Daily Biorhythm 
Plois a 3$ day graph cen- 
tered оп the day you 
E 

TRS-80 11/2 

Cal No. 1051 55.95 


Fortran Plus 


Microsoft! Рог TRS-B0 
with 32K and single 


isk. 
Cat No. 1341 5340 


egi the House 


es: Black- 
lack casing nid craps, slot 
machine. Excellent simu- 
lation. 


TRS-80 L2, 16K 
Cat No. 1347 $14.95 


le Ii, 16K 
CSP No. 1349 514.95 


Level Ill Basic 


Gives Qe TRS-80 the 
rower of a ІШІ size sys- 
Disk commands, à 
vanced editin etc. 
TRS-80 L2 
Cat No. 132 $49 


Bridge Challenger 


You and dummy play 
against (һе computer іп 
regular contract bridge. 
Either you or comp sets 
up. 
TRS-80 L2, 16K 

Ca No. 1195 $14.95 


Дәрі e 1196 $14.95 
Machine 


Language Monitor 


Allows you to interact dir- 
ectiy with the TRS-80 at 
machine language level. 


ae Ede 


Cat No. 42 %23.95 
Electric Pencil 


Тһе famous word proces- 
sor for the TRS-B0" L1/12 


16K 
cs No. 1338 $95 
12 diskette version 
Cat Мо. 1338D $145 


Available at 
HOBBY WORLD 


MBJ a&t $108 
MBA kit (24 H1) $80 
MB4 ай 

813% 


VERBATIM 
5'4 Diskettes 


527 box of 1O 
4 boxes for $100 


Са} No. Type Ше 


1147 Sole sector TAS-80, Арріе 
1148 Hard, 10 hole Morih Star 
1149 Hard, ЕЕЕ — Mieropolis 


8" Disks 
$37 box of 10 


3 boxes for 5100 


ә (BM compatible 
* Single density 
* Individually certified 


Cat No. 1145 Type 32-1000 


Description 
32 sector holes, 1-Index hole 


Cal No. 1146 Туре 34-1000 
interchangeable with IBN 32, 
3740, 3770, 3799, eic. 


EDGE 
CONNECTORS 
е Gold plated 


Descriplion 
EL ітзаі (үре, Solder- 


Cat No.1376 Price $4.00 
5-100, imsai type, wire- 
wrap 

Cat No. 1428 Price $4.25 
zm Altair-type, solder- 
a 

Cat Мо.1388 Ргісе $4.00 
B6-pin Motorola type, 


wirewrap 
Cat No.1389 Price $2.50 


Ribbon Cable 
CLEARANCE 
SALE 


Flat style, 2BAWG 
eOrder by Cat No. 1167 
& conductors 


Penny-A- -Pin 


= Texas Instruments 
ә Solder tai 
+ Package quantities only 


Order by Cai Мә. 11317. and 


CALL TOLL FREE: 
(800-423-5387 


CA, HI, AK: 
(213) 886-9200 


from Novation 


_CAT Acoustic 
РЎ 


ч Lets your computer talk 
o other ОТЕЛ over 
standard telephone lines, 
Also communicates with 
any Bell 103 se 
modem. Designed specili- 
cally for smali computers! 
Fully assembled and tes 


Cat No. 1480 


b 
* For TRS-80, Apple, etc. 


Anadex Alphanumeric Printer 
$925 * For TRS-80, Apple, etc. 


Features 80 columns, 84 


, Completely 
ген Contained, perfect 
ierminals or as a ч for 
alone printer. Prints com- 
plete character ASCII 
Complete with inter- 
face for RS232C and 
20/60mA current loop 
mode. Also Centronics lus dozens of other fea- 
plug compatible, interface es ERES ca n prin- 
accepts n a ers costin wice as 
parallel bit, serial char- much. 6 


Cat No. 1342 DP8000 Printer $925 

Cat No. 1343 TRS-80 Adapter Cable $40 

Cat No. 1455 3000 sheets 1- part paper $31 E 
Cat No. 1457 1500 sets 2-part papan $40.50 
Cat Мо. 1458 1000 sets 3-part paper $40.50 


acter synchronous form. 
Шала baud rate, 


RECTIFIERS & BRIDGES 


Order by Cat No, Voltage, and Current 


1A ЗА 12А 35A 2A 6A 25A 
RECT. RECT. RECT. RECT. BRIDGE BRIDGE BRIDGE 

81001 #1002 #1391 #1392 #1003 #1004 #1034 

d -30 430 50 1.20 

d .45 d 1.50 

.80 2.00 


Matchless Systems - TRS-8O 
Minidisk Drive 


Accesses Iwice as fast аз 
ihe Radio Shack drive, 


| plus offers 40 tracks as 


opposed !o 35! Includes 
case, power supply, and 


cables. Completely assem- 
bled and tested, ready to 
plug in and go! Simple 
modification to use as 
second drive! 


Cat No. 1375 MINIDISK 


$39 


DRIVE $395 
Cat No. 1396 4 DRIVE 
EXPANSION CABLE $40 


Cat No. 1147 Verbatim Diskettes 
for above - box of 10 for $27 


Send for 
FREE 
CATALOG 
Featuring: 


The best selection of com- 


puter ace азылы ad ор» 
aclory fresh IC's 
Be aid 


Pay by check, COD, Visa, 
or astercharge. Order 
y phone or mail. Mini- 
mum order $10 Please 
include phone number and 
санасала ош аге 
ring from. Add 
$2 for spain 
Henr. 
OREIGN: Add, for 
surface, 56 for air. ops 
$1 add'tl. Guaranteed sat- 


semi’s, oe ad 


isfaction for 120 da 


ys Of 


your money back! Nol re- 
E for typographical 
е 


е resery 
right | to limit quantities. 


Ды oia 


B8A . 
MBSA a&t $125 . Dozens 
. м its every 


А Dept.B9 NORTHRIDGE, СА. 91324 


Circle 170 on inquiry card. 
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Electrolaibs NEW . 
РОВ 6721, Stanford, Ca. 94305 . CATALOGUE 


Crystals = 
Integrated circuits 


— т сапты: 445-924-5601 Keyboards 
(265) Go METAM 1... 8002278266 зиз 
mt wa) EEA TLX: 345567 2d 


RAMs 
5-100 Camponents 


FLOPPY SYSTEMS 2-80 Components | 
^ Hob | "ml | 


e in this drive which can be con- 
ЖИІ” figured hard or soft and single 0 
$ or double density, (Others give N 

Шың only stripped unit) $399.00 


"Power One" Model CP206 

„ Floppy Power Unit. For two 

NI drives going full-out, and pass- 

$9 ably more оп less severe service. 
И 2.8AG24V, 2.БАФ5У, 0.5AG-5V, 
У Beautiful quality. $99.00 


Е DISKETTES (Standard) 


8" Boxed 10 39.00 
SX" Boxed 10 34,95 
[к= = с тақ ope 
e set r 
теор» "Bor ONLY $219.00 
with purchase of two drives, 


Cable Kits 10’ with 50 cond. 
cable and connectors and also 
Molex connectors snd power 


ELECTROLABS is proud to announce appointment as 
DISTRIBUTOR by Cll-Honeywell Bull. 


PRICE BREAKTHROUGH on SUPERDISK 10 MBY! $3495.00 
General purpose controller (requires 2 parallel 1/0 ports) 1500,00 
5-10) Controller (DMA) "әегегеяооееоеатеоввоозоваз 995.00 
"RL-01/RK-085" surrogate .әввосвеовеаеоаеевввавв 1900,00 
(transparent to RT, RS, RX) 


SOFTWARE: (CP/M Compatible) 
SUPERDOS 1 yim 


bie) атана 
(2-80)..... $695.00 E o 


cable: For one drive: $27.50 MICRODOS 1 

F drives: Р d 

for three drives: $35.95 (TRS-80) . . . $199.00 

Power supply (switching — — 
+ INETS А 0120 LEE E EEEE $395.00 

CAB f 00120 and 
801A Drives, Or CP208 power Enclosure (desktop) 
supply. Matte finish in mar .в....шы. s $ 89.00 


resistant black воснту paint. 
tacking type design. $29.99 


By" Daisy Wheel Printers 
MINIFLOPPY | @ume Sprint 3\45 


DRIVE 
$299.00 


— single or double dens 
ity — quick access time 


— high reliability & 
durability 
Used Sylvania 12" Video Moni 
tors, Composite video 15mhz, MiniHloppy CABLE KIT: 
115vac, 50/60hz New Tube, As for TRS-80 or your Print wheels $8.95 Ribbons $5.95 
shown $109 OEM style without Tarbell controller. 
case: $99, Anti-glare tube option $24.95 OEM Style mechanism $1399.00 


add $12. Specify p4 or p39 


= BI-LINGUAL 80x24 
b. а COMMUNICATING 
M | TERMINAL 
Ж" {-| Scrolling, full cursor, Вей, 
- | Bx8 metrix, 110-19,200 
baud, Dual Font Appli- 
| cations, Arabic & Hebrew, 
| Multilingual Data Entry, 


Forms Drawing, Music Instruction, Specialized Graphics (e.g. Games, Chemical Plants, 


__ |  Switchyards) $349.00 We carry keyboards, cases, power supplies, etc., enough to make 
an entire system. 
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ТО ORDER CALL TOLL FREE 800-223- 7318 


a 16K RAM 

* 13" color monitor 
(24 tines of 32 chrs.| 

а 26K ROM operating system 
(includes 14K BASIC) 

= Sound - 3 tones, 5 octaves 

* 16 colors: 182 x 256 res. 

* Large Ti library of ROM 
programs available. 


wem only 
FINALLY 


TEXAS WA 7, 


INSTRUMENTS TI-99/4 
Home Computer 


Many Peripherals. Coming soon! 


NEW' 


APPLE I! PLUS" ONLYS 1195 


А сотріаје selt-contained computer system with APPLESOFT loating point 
BASIC іп ROM, full ASC11 keyboard in a light weight molded carrying case. 


Features Include: 


е auta-start ROM © Hi-Res graphics and 15 color vkíeo output. 
+ Expandabie 10 48K. 


Disk Фзкеелінейфәяетуаеоз Mer Programmer's Aid ***üusotonbe 


Communication Card........ 225 
Monltor а.о sese ee saco 149 вафғтоваһлафиа 200 


Printer Card EPROM Programmar ........ 100 


NEW D. C. Hayes MICROMODEM II 
е Combines the capabilities of a communications card and acoustic coupler. 


е Plugs directly Into Apple slot and modular telephone jack. 
a Aulo dial/receivers FCC approved oniy $379 


NEW Mountain Hardware SUPERTALKER 
* Digitized speech recording and playback. 9 Must be heard to be believed! 
* Foreign language teaching pack svallable. е Software compatibie. 

only $279 


SUPEBRAIN | 


Mora than an intelligent terminal, tha SuperSrain outperforms many ather 
systoms costing threp ta five times as much. Endowed with a hetty amount of 
available software (BASIC, FORTRAN, COBOL), the SuperBrain is randy to 
take on your toughast assignment. You name it! Generat Ledger, Accounts 
Racsivedle, Payroll, Inventory of Word Processing. . (ће SuperBrain handles 
all бі ham with ease. 


Features Include: 


* two dual-dansily minifloppies with 320K bytes of disk storage 

* 64К of НАМ to handle avan ihe most sophisticated programs 

+a CP/M Disk Operating System with а high-powared text editor, 
assomile: and debugger. 


$35 of Software with purchase 
of any computer on this page. 


СЫНЫ 
Шы, 


51495 Complete! 
16K Model add $200 
32K Model add $500 
CORECT DTI қ iub: Натей А0 йа I 
LUTTE Un өзі (eRe іні» Па! IT e еа 
ges you 
| * 13 Colar. Display 
e Advanced Color Geaprucs 
a 51K Disk Винна 
* 16K HOM Operating; S 
*,BKÍRAM User Memory 
s AKIRAM!Belresh 
е BOBOA Microcomputer 
«RS-232 1-0 ! 
Over 1000 воНуағе| | 
jfapes, books, disks 


on display. 
Come in and brouse. 


BUSINESS 


COMPUTER 
MASAI 


"ri 


ySsien 


[| The jow сӛзі solution. y 


lor all smail business ` 
problems A vade variety 
ol sotiware is 

available tor all your needs 
PCS senes inciids dual Порр:еѕ. 32K RAM 
ГО, DOS, BASIC 

a PCS-42 (400КВ) $3205 

е PCS-44 (760K8) $3995 

VOP-42 senas adds video terminat, key- 
board and МО te above 

*VOP-42 $4995 e VOP-44 $5505 

ө VDP.80 $7995 * VDP 190 58995 


SORCERER 


SPECIAL 
12" Video Monitor 
$ 995 for SORCERER 


by EXIT 

* ? 80 Procestus 

% Кетон and Митат Peg 

* ЕК HAM luptu 1?КІ 

ж Serial and Рика!!! [00 

* Duel Gaati 10 

. Ha bá Display 

e 3 HM Compa itie 

© GÀ Шет Defined Charaztart 48K 
* 240 « 512 Resalution Chagas 
Mota! йыз &llgws uir ol hoth сам 
бөр ит “and AOM PAG: ettridget or 
lutur laogeape ontradurtion) Бе APL 
COBOL PILOT, ҒОЯТНАН ті Add тос 
vun and tape or diik Рич comple ій е Те? 


ETT 


PA 


@ gt 
10 Megabyte 
System $17,040 


125 with 8K unit 
95 with 16K unit 
65 with 32K unit 


* 14K ROM Operating system 
* 8K RAM Memory 

* B" Vidao Monitor 

* ВИШ in Keyboard 

el Digitally controlled tape 


3X SPECIAL SPECIAL 


$200 FREE Software with 
purchase of 8K PET 


DATA GENERAL 
а-а | KS micro NOVA 
-— 


Тһе ultimate in small 
Business Computers 
when matched with 
/ COMPUTER FACTORY's 
minicomputer. Soflware: 
Accounts Receivable/Payable, 
Inventory Control’ Order Entry, 
Genreal Ledger, Payroll Systems ... 
trom 812,140 for 84K computer 
with cabinet, printer terminal, video terminal, 
dual disk and muthi-user operating system! 


SOUNDWARE 
MUSIC BOX only $29.95 


Music and Sound Effects for PET, TAS-80, 

а Compucolor Н Add music and sound effects to 
your programs. Compose, play, and hear music 
on your computer. Completely self-contained. 


This fantastic program disk allows the statistician, 

mathematician, trader іл stocks, money or 

commodities, the ability to maintain 30 database 

series of up to 300 values and plot 3 different moving 

averages of a series at the same time, іп 3 different 

colors. Files can be updated, deleted, changed, 
etc. 

A sure value disk at only $401 

Word Processing For Apple on disk...$50 


ANDERSON JACOBSON 


M VO Temas 
et en ock! 
e ASC 11 Code 


* 15см cote NOW IN = 


Quolrty Selectrre P 
mien" $1095 
ани Saw 

+ Голмігісіу Мн 
© Sarco in 15 Maer Cim $1195 


RADIO SHACK е РЕТ е SORCERER * 
APPLE е COMPUCOLOR e ETC. _ 
PRINTERS е PRINTERS е PRINTERS 
The COMPUTER FACTORY S extensive CENTRONICS 779 ....§ 945 
inventüry and wide selection af compuler TRENDCOM 100 .....„ 275 
printers assurgs you ol finding ihe printer TRENDCOM 200 N/A | 


best suited [or your needs and INTEGRAL DATA ss... 785 
specications The lollawing printers work DIABLO/XEROX ,..,.. 12695 | 


мань watts all known personal computers | COMPRINT ,,,,,..... 560 
Min Credit Card Mon.-Fri. 


| vse | 
CS Order $75 — _ж 10-6 


МҮ residents ата 8% sales lax e Same day 
Shipmenm on prepa and creda cara orders Sat. 10-4 
æ Add 55 shipping for computers. $3 for 

boards, $1 each cgssetta tapa 


Open 


NEW 

CENTRONICS 730 
50 CPS - MICROPROCESSOR 
CONTROLLED) 

Tractor & Frictlon Feed e Uses 
Single Sheets, Roll, Fanfatd е Upper 
аА Lower Case * Light Welght 
Paralle! $995 


Serial $1045 


TO ORDER CALL TOLL FREE 800-223-7318 NA m 
Тһе COMPUTER FACTORY (212) 887-5001 (212) PET-2001 Foreign order desk - Telex 40055 
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MICROBYTE 280/1-0 


s 8 ce single board 280A 
CE VO system 
е Fat M pj compatible, 


e 280А CPU. M MHz version of the 


в 5 Instructions — superset of 
upward compatible from the 

2090" 78 Instructions 
* Provision for up to 4K on board 
monitor UE using 1K (2708), 


E (271 
n board can be hard- 
2 and/or A Muy deselected 
e 2 MHz or 4 MHz operation із 
swlich selectable 
е O or t wall state for all cycles 1з 
switch saiactable 
е 4 into" serial ports with 8251 


* Serial 
eat 


ec 
е 24 programmable parallel VO 
lines hui 8255) 


baud rates switch 


% ae Contacta for higher relis- 


ity 
е Power Foxy 48V 
Ex + @ mà, - Tj 


o 

е Ж rating ш” СШ 0*-55*C 

ІШ rate with or without 

* МАЮ LTAIR front dc 

ә Low power sholtky irl-state buf. 
tere on all address and data лаа 

ә Fully warranted for 120 days irom 
date of shipment 


MICROBYTE 16K STATIC RAM BOARD 


* Fully 8100 Bus Compatitie, 
rhe L SOL, ALTAIR, ALPHA 


e Lans Hadional's Low Power 5087 
AK Ж 1 Stalic Мата 

e ZMHror4 Wir operalion 

» (n board aingia 5 amp nag 

» Tharmally designed Ман! si 
канч ретті iemgparatuns 0° 

* imputa fully bw poser Grol! 
Beart] Tr Бұтағы on al! 
ыы. тағы, таз 

æ Phantom is jumper selectable ho 

in 6 

« Each AK bank агита in алу 


ак glol with in à 04% boundary. 
* Re Hardware or dollars adag]. 


. Бе ына pon ыкігияз 
* АҚ banka Gan ba Selected ar iis- 
ahlie on power оп Chaar gr rewil 


* Will = мі with or withoul front 


panel 

ә Compatible with ALPHA MICRO, 
with extended memory manage- 
ment for selection bayond 84 

a No DMA restriction 

Low power consumption 1.3 amp 

* Fully warranted for 120 days trom 
—- ot —p -- 

ә nded addressing up te 1 
T of addresaabls ram 


450 NS $320, = 
300 NS $340." 


MICROBYTE 32K STATIC RAM BOARD 


* Ful 5400 Bus Compatibile, 
IMSI, "86 ALTAIR, ALPHA 


в т Nationals Low Power 5257 
4K x 1 Static Rams 

* ы MHz оғ 4 MHz operation 

э On board alngle 5 amp regulator 

a Thermally designed heat sink 
(board operating temperatura 0* 

* inputs full 
Schmitt Tr 
address 


nes 
в пао із Jumper selectabie to 
» Esch АК bank addressable to any 


„2 slol with in a 64K bou 
K hardware or software select- 


(ow power Shott 
МА buffered on ail 


D 
* One on board B-bit output port 
y оғ disables the 32K in 4K 


* Selectable pori address 
е 4K banks can be selected or dis- 
abled on power on clear or reset 


ә Will operate with or without front 


« ботрміше with — MICRO, 
with extended mem ry а 
ment for salention із beyond 64 

» No ОМА restriction 

= Low power consumption 2.3 — 


a 
* Fully - o — for 120 daya from 
dste of shipment. 
е Extended addressing up to 1 
megabyte of addressable rem 


450 NS $620.” 
300 NS $650.°° 


MICROBYTE MOTHERBOARD 


* Active Diode termination 

* 9101 for IMSA! (ront panel 

e Terminal block connection for 
easy hook-up 


* Extra wide ground plana 
* Silk screen and solder 
» Assembled and tested 


9 slot КИ $70.'* AKT $100.'* 
20 slot kit $125." ДЕТ $155.** 
Bare Board 9 slot $30.°* 20 slot $50.°* 


MICROBYTE DISK CONTROLLER 


. [om 3740 Soft Sectored Tompat- 
. Em аг BOE) сопрана am S-100 


" ngle iensity runs both mim and 

+ віра driesa, muna CPM, on 
Shugart, Persol, та віс. 

* Balpcianls porters 
* On board Provar ig tort bioginirap 
ім mánitàr pragram 

e Ha пагоднага jumper, usa plug 
іп modules far ditfarsnt drives 

а Liana 177 ІНІ controlar chip 

а Assembled arid Festa 

«© Gpecily disk driva used when 
ordering Бу mail 
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IMSAI CONN. 


100 PIN-SOLDERTAIL 
GOLD CONTACTS 


$3.” each or 10/2.60 each 
TRS - 80, 


Floppy disk drive wlth 
cabinet & pwr. supply 
compatible with Radlo 
Shack Interface. Ass- 
embled & tested with 
1 yr. warranty on 
parts & tabor. 
Mig. by Labo Drive 


SHUGART 


801-Disk Drive 


WITH CABINET & POWER SUPPLY 
ASSEMBLED & TESTED 
1 YR PARTS & LABOR 


Mfg. by Lobo Drive 


$585. 


$385." 
Interface Cable Available 


1542-1 KNOTT STREET 
GROVE, CALIFORMA 
(714) 891-2663 


8251 
PROGRAMMABLE/U-ART 
TESTED @ 4 MHZ 


65,99 each 


SPECIAL 


.1@ 12 VOLTS 
CERAMIC CAP 
10€ each 
or 
100 /$9.°° 


2708's 
LOW POWER 
450 NS. 


98.75 each 
8 for $66.°° 


a 


Dual Cabinet & Drives Available 


SHUGART | 


5А400 


DISK DRIVE INCLUDES САВІМЕТ, МО PWR 
SUPPLY, CUTOUTS FOR SWITCH, FUSE, & 


INTERFACE CABLE 
Mig. by Loho Drive 


$325. 
SCANBE/!RN 


2716 


5 VOLT ONLY 
LOW POWER 
450 ns 


$40." 


SOCKETS „О PROFILE| REGULATORS 


1-24 
16 15 14 
17 16 15 
20 19 18 

‚28 .26 
432 530 
.58 .58 


NEW PRODUCTS 
8086 — CPU BOARD 
8088 — CPU BOARD 
Double Density Controller 
CALL OR WRITE 
FOR DEALER INFO 


ORDERING INFORMATION: 

Name, Address, Phone 

Ship by: UPS or P.P. 

Shipping Charge: Add $2.50 up to 
5 lbs, all excess shipping 
chargas will be refunded. Credit 

cards wii! ba charged appropriate 
freight. 


25.99 100-499 500up 


i 19 10-48 Sdup 
: 320758 125 1.15 105 
14 3207-12 100 90 85 
.16 34015 35 70 45 
25 01424 05 70 65 
“28 78H05 600 570 540 


52 


CABLE 
ASSEMBLY 
for 8" disk drives 


(2) 50 PIN CARD - 
EDGE CONNECTORS 
| ON 4ft. RIBBON 
CABLE 


$20.°°ea. 


extra conn. $7.” ea. 


TERMS: 

We accept cash, check, money 

orders, Visa, and Master Charge 
cards. (U.S. Funds Only). 

GOD's: on approval only 

"Орап Acct's: companies may 
Inquire for net terms. 

Tax: add 6% for Calif. residents only 


Circle 11 on Inquiry card. 


(=. 
— CALIFORNIA COMPUTER SYSTEMS 


МК RAM BOARD Fully bulfared addressable in 4X 
blocks. IEEE slandard for bank н ры 211478 
PCBD 2... ..$26.85 
Kil 450NSEC 2... 

PT-1 PROTO BOARD. Over 2,500 holes 4" ragu- 
laters. All S-100 buss functions labeled, ao lingers. 
PCBO ‚525.9 

РТ-2 PROTO BOARD. Similar to PT-1 ‘except set- 
up to handle solder lail sockets, 

p , ' = $25.85 


те” Йй 


FORMERLY CYBERCOM/SOLID STATE MUSIC. 
PB-1 2708 & 2716 Programming Board with provisions 
lor 4K or 8K EPROM. No external POPPIES raguire 
lextoc! sockets. Kil — .$124,95 
СВ-1 8080 Processor Board. ок ‘ol ‘PROM 256 ВҮТЕ 
НАМ power on/rest Vector Jump Parallel pori with 
stalus Kit $119.00 PCBO 
MB-6B Basic SKXB ram uses 2102 type rams, 5-100 
buss, Кі 450 NSEC .$139.95 PCBD $26.95 
МВ-7 18KX%8, Stalic RAM uses цР410 Protection, 


LWINC)/ ne WAMECO INC. 


FOG-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, ramic 5" & 8" drivas up to B drives, 
an beard PROM with power boot up, will operate 
with CPM [nal included), 

PCBD 22% $42.95 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or insiructian E step. 

PCBD 


MEM-1 вкха fully онеге, 5-100, uses 2102 уре 
rams, PCBD . $25.95 
QM-12 MOTHER BOARD, 13 slot, terminated, ES 100 
board оту . ais 534.95 
CPU-1 BOBÜA. “Processor board 5-100 wilh 8 lavel 
vector interrupl PCBO $26.95 
ATC-1 Realtime clock board. Two independent In- 
lerrupts. Software programmabte. PCBD . $23.95 
ЕРМ-1 1702A 4K Eprom card POBO..... ... 
EPM-2 2708/2716 16K/32K 

ЕРНОМ CARD PCBD 

QM-8 MOTHER BOARD, Shon Version af QM-12. 
B Slots PCBD $30.9 
MEM-2 15K x 8 Fully Buffered 

2114 Board PCED 


Circle 230 оп іпдшігу card. 


SEPT SPECIAL SALE 
ON PREPAID ORDERS 


{charge cards not included on this сагу 


ВКХВНАМ Fully buffered 450 NSEC. 
2.5 amp typica! assembled parts may 
be Bonos or понео питоетесо 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS *7 16K ram 
with L2114 450 NSEC 
MEM-2 with MIKOS *13 16K ram 
with 12114 250 NSEC 


ШЕМ with MIKOS #1 450 NSEC BK 


.$249.05 
5279.95 


$119.95 
zl wilh MIKOS #2 B08DA CPL 
MEM-1 with MIKOS #3 250 NSEC 8K 
RAM 
GM- 12 with MIKOS #4 13 slot mother 
beard .... 


EMP-1 wilh MIKOS #10 4K 1702 less 
Юве EPROMS 


2114 (450 WS) low pwr . 
2114 (250 NS) law za т. 


fully buffered Кі... .$299.95 
MB-8A 2708 EROM Board, 5-100. KSX or 16Кха 
kit without PROMS $75.00 . PCBD $26.95 2102A-2L 
MB-9 4KX8 RAM/PROM Board uses 2112 AAMS or 2102A-4L 
825129 PROM kit wilhout RAMS ог PROMS $72.00 iP в 4116 
10-2 5-109 8 bit parallel /ІЮ port, 4 of boards із Г 

kludging, КИ $45.00 PCBD 26. 
10-4 Two serial I/O ports wilh full PATE 
20/50 ma current loop: Two parallel 170 Man 

Kit .. . $130.00 PCBD.. $26.95 
VB-1B 64 x 16 video board, upper lower c case Greek, 
composile and parallel! video with software, S-100. 
Kit.........$125.00 

Allair Compalibte Molher Board, 11х11 x ^. 
Board only . .$39.95, With 15 connectors......$94.95 
Exiended Board full size. Board only 

With connector 

BP-1 Synihesizer Board S-100 

PCBO............. $42.85 


EPM-2 wilh MIKOS au 16- 32K EPROMS 
lass EPROMS . ius 
QM-9 with MIKOS #12 9 slot IS, 
board — ТЕ 
FPB-1 with MIKOS 244 all I paris. 

lar front panel ; . $134.95 


MIKOS PARTS ASSORTMENTS АНЕ ALL FACTORY PRIME 
PARTS, X|T5 INCLUDE ALL PARTS LISTED AS REQUIRED 
ron THE COMPLETE KIT LESS PARTS LISTED. ALL SOCKETS 
INCLUOED. 


ҮІНА gr MASTERCHARGE. Send account number, interbank 
iere vein dale and sign your order, Approx. postage 
wll Тө added. ack er money order will bà sent posi раі In 
(415) 592-1800 US. If you are nol а regular custamor, please use charge, 
* cashiers chack or posial money order. Ојрат шеа thera will 
Р.О. Box 424 San Carlos, California 94070 ba a lwc-waek delay lor chocks Io clear, Call. residents add 
Please send for ІС, Xisior 6% tux. Money beck 30 day Querantes. Wa cannot accept ra- 
and Compuler parts list 


78789.95 


lurned IC's thal һауа bean soldared Із. Prices subjec! lo 
changa without notice. 49 minimum order, $1.50 service charge 
on orders less than $10.00. 


TRANSISTOR SPECIALS m АПАТАЙ СІР SOCKETS 
2N52J3.NPM SWITCHING POWER 51. | 2A | BEIM 17 24 PIN 35 
ud creed i Peter : m г Jà FIM .20 28 РИЧ ду 


PRINTED CIRCUIT BOARD 

a" 26" DONELE SIDED EPOXY 
BOARD 1716" ihien 

менсіз lux BEREE 2N1548 PNP GE TO-J oki a ; 5 oN | IG PIM 22 40 PIN 60 


128 JWATTLD 65 LASER DIODE IR $895 7N4ODE PNP Si 103 A 04 | 1. Е 16 PIN . 


Um 2N5086 РМР 5. Ton 
125 7N 3820 Р РЕТ 5 45 
. 130 IN 5457 N FET 5 ау ee ЛЫ Ы ile ee SANKEN AUDIO Р 
140 242648 UJT 5 45 263019 NPN S; TO 3 RI Sı 1010 G 10 WATTS. 

ER 900 TRIGGER DIODES а 5100 111420 NPN Si ТО 5 $ 1020 G 20 WATTS ; 

эм сйгн PROG ШТ 5 RS 203262 NPN S. TO 66 LIGSOGSOWATTIS._ 
282222 NEN 54 TO 1B 
Nd 23904 NON S. TO 02 


Mag, 575 each 3782.09 - SN3906 рме S. то 92 
25 wol infra Rad Pulse (SG ZODG equi | ЕЕ ve Tog 
‹ (TO 
ET рк [Sper sheal ттен) 524 Эб ТҮЗ UNE S. TO ^ 
ЖА 13 МЕМ 51 


Мі ЕП 
cip ny 


= 


an 


лл 


BUF 3bV 4251.00 
TOUF 10v — $.25 
Z2UF 26V 540 
1БШЕ 35% 3/$1.00 
3O0UF Бу  5/$1.00 
1eüUF tbv — $.95 
68 ШЕ iy  $.50 


aSa 


ШЕ ЗБ 5/£1. 
2.2UF 20V 5/61; 
3,3UF 20V 4283: 
4ЛШЕ 15V 5/$1, 


£u Uo 


di төне удары won oni атту dia x Бл“ 
hrpe tided "716" eposy Ориг Hr will hold 4D, 
24, 18 [34 unii, 14 + H pin by. Thera arg 
rad Dueb, "БУ, ground and a floating ші 
There ш оа pod lor + TO-22D regulator There bbw 
21 pin adya connector wily 156" eparing. 
FP 100 PHOTO TRANS . 
REG, YELLOW, GREEN 
LARGE LED'*2" . 
ТІ,-118 OPTO. IBOLATOR . 
МСТ-Е ОРТО ISOLATOR BO 
1 WATT ZENEAS: 3.3, 4.7, 6.1, Б.Б, 8,1, 
10, 12, 15, 1B, or 22V. CET ч 


Тава аар a ёл АЕ - ШЕ ІС SERIES 
HN ey] TEN P ACE 
PRETI ETATE STAT pA 
13210 RAE. EM Ur. - 
іннен 011 tg - 
1532 834 Ti BF T PEE 
Ti ік ЕРМІМА БЫ) ad — 
Тәр менг іп ITA CY NEA AYS 1072 ТАЙТ — 

TU sth Thu ERN a 
TD?) IABO nl жир TEEU'YME ВТ AD 
ҒАЛАР CONVERT - i 
Fl dey E FIAT 

қапа - 


PO a SAT IAM — 
aed 


кыла ік Oh НАМ - 


NAUTAE кі Dv 
ыласын 


IDLA JA 4 P БТАТЮ: = UNIVERSAL АКиВ MEMORY BOARD KIT 


.B5 
32-21602-1 fully bullarad, 15 missus lines, on 
beard daceding Tor өлу й af БА pages, andar 
44 ріп busi, may be utad with Ғ-8 46 КІМ 


ТИН ЗЫ 4 TATE - 
31521 294  4ITATIC - 

2108 4x. STAT RAI ЫМ mel - 
Si PADS YN ПАЛА - 


и.т 
ВТ - #6 


CRVETALS 61.44 ра. RIBBON c ABLE 
2.000 MHr &.144 МН?) Feat (СО он cope 
4.000 MH: $.000 MHE #10 WIRE 

Ш 3.57 MHz 10.000 MHz 
5.000 MHz 20-000 MH 
5.000 MHz 


- обрат fo 
-.P5fptr Tool 
„еро fool 


CALL FOR AVAILABILITY & PRICING 


50 cand. 


DATACASSÉTTES 172 НА $ HE 


| 


CTS 206-8 аі potilion бір өніс . 
CTS 206-4 four posten. dip switch Р сала set dns L] 


LIGHT ACTIVATED SCA's ta 18. 700 V ТА. 


SILICON SOLAR CELLS 
4" diemalar 4 ay 1 AMP 


FNO 355 c.5,.4" 5.60 LED READOUTS | 223K -5V 3A. . $5.75 
FOS 8024 4 шан BLM С.А. 3" E EELS : .- -5 1.60 
С.С 8 траур $605 DE TA? CA 6" 50 D^ БЕЛЕ 
Fw Su03CC.5"£ 86 HP34Dg .B"CC T- 


FND SIDC A .5"5 ЯБ Б F 
END стас асе AB HP340S.A"CA $19Б 


RS212 DB 25Р тт 
CONNECTORS 28 255 lomale. 


МТА 106 SPOT 

МТА 206 DPDT 

MTA 206 Р.ПРОТ CENTER OFF 
MEO 206 P.OPOT ЖЕМТЕН CERE 

LEVER SWITCH . 


SOLID STATE SALES 


Р.О. BOX ған 
SOMERVILLE MASS X43 TEL йі Па? Nina 


WE SHIP OWER 95% 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 


Tama; РОВ Cambridge, Mass. suu іш. 
Sand Check o Money Order 
inchida Postage, Minimum 


Order 55.00, CD'S £20 DO 


Circle 340 on inquiry card. BYTE September 1979 231 


zapo ттт emm | EXCITING NEW KITS , шы [шш "Emme 


JEGOO HEXADECIMAL Thermometer Kit f ây. CMOS Cok Generator 


ENCODER KIT кора Encoder Пе ty 
FEATUREE: Keyboard Encoder (16 keys 
© ful ІМ ДНЕМ nalpit ior mian- iui 
s йат Dako kayt жіп vd ing Iv | 

Бий ope Rion Р 05 LED Саумал / тен 
a Tlabounca creel puovided or | 

yr ERR ет тиш 

в [шүү ribertacang anth шпегі 16 ри | ar i 

ASCH ӘЛІН! 


LJ 


LEFEEETPIPUFRPEDLEREBRBUETLITDBLDLTIIIBLCDÉIIATSGIEITITPIEPÉI 
E, 


1С солашон eBugl tenaors—paltrhing contro! far | 
s Оп +500 пегі К+ ohai | deorrautdoor or dual i г 
FULL 8 ВІТ LATCHED OUTPUT—19 KEYBOARD | sGantinucust EG ЕН таару s 

The JEBO Encoder Keyboard раба Io rapis ааст Есе 4046 20 TEBE / 4 te 1009 
Фп produced rom seguenta! кеу өтіне be lew dict prog [| „жү Туу}, аптара ar Celsius reading 
ramming ior Bj Bd теспе or A ba memory rica hne La ҒА кат case - AC woli a ter inci. 
[3] poh bona lines іне ресе dor iar бр зб wif ым lave f а Sire: 3-1/4 Hn 6- 5/8" "Wx1 E 
а бишне ый available The outputs are ШЫЙ etal тонні 
with LEO гил. Ata inciuded m x ary entry siroba. 


JES00 ...........,.. 959.95 | )Е300 .,.....$39.95 


Hexsdecims! Keyped oniy ....... $10.05 


wes |mesERS [eeRRE 


-æ  -- 


ті ші 


borde UC) ram oa de М» 


Bs 
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TIMEX T1001 
LIQUID CAYETAL DISPLAY 
CLASE H 


D Camera Gene 
TERES BPH Logie Bock [Special 
FIELO EFFECT J^ Mer RE [КЫРЫК [ 


LITRONEX 180-LIT 1 
Photo Transistor Opto-Isolator SOUND GENERATOR 
{Same as MCT 2 or 4825) · Gonstates Complex Sounds 


*& GIBIT - $” CHARACTERS 21994 


THREE ENUNCIATORS TV GAME CHIP AND CRYSTAL 
200'x 120° 
INCLUDES CONNECTOR Арыса -1 and 2.01 "e Crystal ic А uu 
INFRA-RED LED TTOBT-Traeum uve $145 Score бзрігу, бе hes, Мс 
nde ra м! F1001A-Reflective 8.25 
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100 РІМ 35 AMP 
150 PIV 25 AMP 
200 РІМ 35 AMP 
+400 Piv 35 АМР 
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SOLDERTAIL STAMDARD (ТІН) 


SOLDERTAIL STANDARD (00 


WIRE WRAP SOCKETS 
[ББП LEVEL #3 


иш“ 
1/4 WATT RESISTOR ASSORTMENTS — 5% 


йим AF Rw 15 HM айны 2I айа 
ASST. 1 із —— 21044. бим «OHM аг HM — 55 OH яна $1.75 
fib йны AZ OAM OO НЫ 12 ОНА I P 
ASST. 2 Ses ЧОНИ eDTIHM OH AH OHM 190 ОНА 53 РСЗ 1.75 
1 ОНЫ SED OHM БА Ы Ap OHM т 
ASST. 3 Зап 12% 14 1.8 >» дік аға 1.75 
1-35 3.0 4.?R. зба Yu MK 
ASST, 4 fan a Ча 17H [T тй» АРЗ 1 5 
278 ма 13и I AT. 
ASST. B Sen чы йк а 15 EC miS 1.75 23 
гн шш хы th М» i ` 3 a 
ASST.6 TES арж GA bti. ГАМ өмі 1.75 23/354 E: b. 
1м 1.24 T ылы 2 2» EV ) % 
ASST, 7 Sea 2/u ым 19% ыт мне 1.75 5 а 


ASST. 88 ВЕЕ ШЕТІНЕ ЕТ о pcs.) $9.95 ea. 


$10.00 Min. Order — 19,5. Fonds Only Epec Shaeis — 254 
Calif. Regdents Add 6% Sales Tax 1878 Catalog Available — Send 414 stamp 
Postage — Add 5% plus $3 Insurance [0 desired] 


м 


ees 
ае 
ыз 
ж 
EE се 


.- ee ЫЕ. 
ч сны 


исе *6t5EE 
ЕА 


= 

4-а 

+» 
——— 


RERRE БАЕП SRB BES 


E 
қ 
мə ДЬ һе та =й ый ч эй ы 


[ 2 
zu E88 Бизкя? 


қ 
E 


РР 
аныз ktor HU 


5ЕЗЕсЕЕ : 
BSESESBEBSSEGUX 
Үсек 


аныз SERB Eu 


Есеп asg 


E 


ТТІТІНІГІТЕГЕТІ 
БЕ 
қа 


X 2 яо кф са ар ъа 
жы 
ж 


DM e 222 
=&® КЕБ 


~ 
ъа лә t 
Бере 


лысы 
"ТАЗ 
E4228 geuzGees аы 


FESS БЕРЕ FEE ТЕНЕЕ 
1131251 беп чач 6.555 


LEET] 
xf 
PITT аё 


e 


ү әтер эз me ee ee me > Per 
SYRSSESRESRAZzRLSRRE Rowe 


-> QA te ы ша жа ша P 
8 


TALET TATEN ETTA ГГТІГІТІТІГІГІТТІТІГТІТІТІ 
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PHONE 
am ameco ELCOM 
WELCOME 
ELECTRONICS | {415} 582-8097 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 84070 


ADVERTISED PRICES GOOD THRU SEPTEMBER 


a ОЛ eae, 
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Transistor Checker 
ке сү —— — 


The ASi Transistor Checker is сар. 
able of checking а wide range of 
transistor тучы, eithar "in circuit" 
оғ ош of circuit. То operste, 
almply plug the transistor то be 
checked інге the front репе! 
socket, or connact it with the sili- 
gator clip terr [вай provided, 
The unit safely and autornaticgiiy 
identifies low, medium and hloh- 
anwar PNP and шері, wennstore, 
Size: IH“ x BK" x 27 

"C" cell battery чај includad, 


Trans.Check 519,95 ес. 


2-0Р25Р 515.95 өз. 
1-0Р25РЛ -255 516.95 ea. 
2-DP25S 


as 
ет 


——— CONNECTORS 
25 Pin-D Submintature 
= {as pictured) PLUG (Meets сесі $2.05 


SOCKET (Meets RS232) $3.80 
Cable Cover for DB25P or 08255 61,78 


PRINTED CIRCUIT EDGE-CARD 


DB51226- 1 


156 Spong- Tn Oouble Авга Out — Brturected Contacts — Газ 054 to 009С Carty 


15/30 

18/38 

22/44 

50/100 {.100 Spacing 
90/100 {.125 Spacin 


4-Digit Clock Kit 


a Bright 357" 5st, red display 


PINS (Solder Eyelet) 
в Sequential taming colon 
» 1? or a hour operation 


Шы (Wire 2 
PIN 
— 
в Extruded aluminum cate (black) 


© Pressure switches fos hours, minutes & hold junctions 
* Includes 511 components, case and wal! transformer 
t Siza: Jo x le ни] 


JE730.............$14.95 
Jumbo 6-Digit Clock Kit 


е Four 6B" ht, and two 300 ht. 
common anode displays 
* Uses MMSIH clock chip 
* Switches for hours, minutes and hold functions 
в Hours easily мемо to 30 test 
+ Simulated walnut core 
* LISVAC operation 
* 12 or 26 hour oparation 
* Includes all components, cate and wall transformer 
в Sizer Pex de x 1% 


JE747 ..............929.95 


*Bright ,200 ht. comm. cath- 
ode display 

(eae ММ5314 clock chip 

*Switchen for hours, minutes 
and hold modes 

«Hrs. easily viewstia to 20 ft, 

*Simulatad walnut case 

9116 VAC oporation 

* 12 or 24 hr. operation 

тіпсі, all components, case & 
wal! transformer 


JE701 Siza: 6%" x 3-1/8" x 1M" 
6-Digit Clock Kit $19.95 


PINS (Solder Eyelet) 
PINS (Solder Eyelel) 


$1.85 


«зада ам 23 мам сар 14614 

жи із 585 1020 bem hance фай мда 
(RSET? CIOE IR Балу алб ат 

Тил өні кен аға 


tane EE ta „ораи, 
«100008210 өсі ее 


$19.98 
Digital Stopwatch Kit 


е Use Intersii 7205 Chip 

в Plated thru double-sided Р.С. Board 

+ LEO ditplay (red) 

* Timas to 59 min. 83.59 sec. with auto reset 

* Quartz сгулы controlled 

» Three stopwatches Іп one: single evant, split 
(cumulative) & taylor (prquantial timing} 


> Utes 3 panilte batteries ЈЕ900 539 . 95 


* Size: 4,5" x 2,15" x a0" 


Circle 201 on Inquiry card. 


MICROPROCESSOR COMPONENTS 


— SUPPORT DEVICES 
8-Ви inpul/Duapin 


Pnority ienopt Canti 
Br-Dinrchoral Bus Driver 


2561006) Б кезед бмикіел рр ски) 
253/021) E D Oier eaii 
Career Doeonitor 
204. Bit Reng Only Memory 


пич 
1101 


1151 
219108101) 25614 
RIR 


Ы 


ЕТЕ 
a 


Hin 


ШШШ 


lit! | pn 


ББЗ stb 


255559555 RRR БЕЗ 


EPROM 
сын 3 — ^80, «12V 


5203 
ty 1 pr 
6330. (2802) 286 
52 


E A а WA bè dfe ie 


ӘТЕТІТТІТІТІТІТІТІ 


ро 


A rmi гору (m мән 
Waern PHRI беед 
oth eros plaid Melt 
ты! ponat тыну Бл phe 
пя eon тагт ГЕН, 
Neat an teeming peste 
їн иитии! (еміз Gad can 
ый m5 тен paith 
озін Ити and ponar fuus 
2614 pa DIF емна Ал 
мре јана Ursa quad tàu 
Атпа Cor) oca ^ 
таутан 

im 


AR ам bariun af ine PEZUS уін 
мібане prre тіреу ribi, 
тағды 1% Мерей! SHEL зеррін 
ішті nese natans м МЕЛІ Arg 
wad wena «14000 sod -15 
WOE GSA мра, oxh ав 


able gulpi volaqe Aypi med айгы 
s! goa -ISW марра. MeV al 
л 


62-Key ASCII Encoder Keyboard Kit 
03 JE610 


FEATURES: 


600) Keys generate the full 128 char- 
acera, upper and lower сазе ASCII 


в Fully bulfered 
*2 user-daline keys provided for 
custom applications 
*Cans lock for upper сөз anty 
alpha characters 
3 Utilizes а 2378 (40 pin) encoder 
on only mamory chip 
utputs directly compatible with 
TTU/OTL or MOS серт 
Eu interfacing with a 18-pin dip 


"m wm | 
e] pta 
" S3 V! awn jr 1.1 © be oo 
= d б уз з» ow * >! 


+ Фвр wer we 


^ = 


The JE610 82-Key ASCII Encoder Keyboard 
Kit can be interfaced into most any eom- 
puter system. The JEB10 Kit cames com- 
plete with an industrial grada keyboard 
twitch assembiy (62 keys), ІС», sockets, 
connector, electronic components and a 
double-sided printed wiring board. The or 18-pin edge connector 
keyboard asembliy requires “БУ 9 160mA 


and —12V 6 10тА for operation, JE61O ..... $79.95 


REGULATED POWER SUPPLY 155 |». 
JE200 5V-1AMP | JE2O5 aoarter BOARD 


POWER SUPPLY — Adapts to JE200 - 
лец ЗБУ, £8V and 5121 


- ч 

- *DC/DC converter wi 
«БУ input 

*T origdat hi-spead 
twitching ХМРН 
"Short circ. protaction 
“PG Brd. construction 
*Piggy-back to JE200 
boord 

Size: 39" x2"7x 8/16" h 


JE205 $12.95 


oonriruction 
»Provides a solid 1 штір 
85 volts 


«Сап supply up 10 *6V, 
29V and *t12V with 
JE205 Adapter 

«includes components, 

herdware & instructions 


JE200 $14.95 «size: 


34" xS" x 2"H 


$10.00 Min. Order — U.S, Funds Only 
Calif. Residents Add 6% Sales Тан 
Postage — Add 5% plus $1 Insurance —— desired) 


ameco WELCOME 


| ELECTRONICS | (415) 592-8007 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1621 HOWARD AVENUE, SAN CARLOS, СА 94070 


ADVERTISED PRICES GOOD THRU SEPTEMBER 


Spec Sheets — 254 
1979 Catalog Availabis — Send 41€ stamp 


PHONE 
БАБА ORDERS 


CATALOG 


мый фай ифроту кіре | 


$139.95, ony 


Taa ийй жа п сн 6 UN данған an DN 

E ө Speed requirements for XA ee a 
anoihwr modern and berminal ter Mlephona “harming” and communications. In 

adon, M is Free cf critical adjetiinents andis built with под precision, говду атада 


Dia ттен жөн Frrathty- Shit unit, ойо [В-ди 
өкімін 

Ишітет Пан Mote.......... 300 Бил. 

Date Капан ................ „Ару ып Saral {тйтп be mark level геҙилд 


between each Ог), 
Recetes Chaasal Есова ...2025 Hr lor apace: tng. 
„Switch pelectable Low 


m s ыз, 
1270 тый; High « 025 space, 2? 
sos бит acoge созду] 
x p потен. Adjwpabe irm -4 фат 


еті н е L menn suiomgicaBy adjustk 13 
Юг operstoen between 18090 Ha and 2400 Н. 
БА RS Tis И 0 т cut көр nc н 


қ panisi сисий board. Ай components 
Мт a VOM, Audio Gscemine, Frequency Counti andier Oscioscope (n abgn 


T 4 
16K Conversion Kit 


Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 


* B aach UPD416-1 {16K Dynamic Rams] 250NS 


* Decumentation for conversion 
TRS-16K $75.00 


а CASSETTES 


» 6 EACH 15 MINUTE HIGH 
QUALITY C-15 CASSETTES 

e PLASTIC CASE INCLUDED 
12 CASSETTE CAPACITY 

» ADDITIONAL CASSETTES 
AVAILABLE #C-15-$2.05 вз 


kem Hi 
SE. *1 


SUP 'R' MOD li 


UHF Channel 33 TV interface Unit Kit 
Wide Band B/W or Color System 

Ж Converts TV lo Video Display for 
home computers, СОТУ camera, 
Apple li, works with Cromece Daz- 
— SoL- 20, IRS-80, Challenger, 


Won u із pretuned to Channel 33 
(UH 
* уен ux coaxial cable and antenna 


MOD II $29.95 Kit 


Function Generator Kit 


e Provides 3 basic wavelorma: 
sing, triangle & square жн 

« Frequency rengs kom t Hz Ip 
100K Hz 

© Output arplitude from Оса w 
ever B volts {peak to ptak) 

» Џина 12у реу оға EV ері 


зирру 
a lnc. chip, Р.С. bosrd, campo» 
поліз and instructions. 


зЕ2206в $19.95 


CASSETTE CONTROLLER 


ж 


IDEAL FOR TRS 80 


"Plug/Jack interface to any 
computer хх requiring 
7—0 contrat of cassette 


mr 00100 controls cassette 
motor *unctlons, "om 
location with irs intemal 


speaker and requires по 
Elieniniates 


in urgia Sabes du 466-110 
Won irom cassette. ан $29. 50 


' Micro- 
4, Miniature 
Joystick 


€ 2 each 100K pots (Linear Taper) 
ө Printed Circuit Board Mount 
ә Size: 1" x 1-3/16" x 1-3/16” 


Micro-Miniature Joystick ... $495 
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Save 5 em TRS-80 Products Send for FREE 


Catalog 


A Complete Family 
Of Disk Drives 
To Choose 


GER e | From... 

mplete system includes: 

TRS-80 Level Il, w/our 48K RAM, Dual МР! In Stock 
Disk Drives, and the APPARAT DOS+ soft- : 

| ware ($2500 value), only $2049. Line printer | Pertec FD200, 5%”, 40 track use both sides 

| and desk options available. x Shugart SA400, 5%", 35 tracks same as tandy 


MPI 6%” 40 track door lock and auto diskette 
ejection 


SUPERDISK Pertec Dual Head тіпі-Норру 35 track same 


) ' capacity as 2 drives 
TF-7D С ЖАЛ e oed ce drive systems come complete with power supply and 
on 77 tracks with 77TKDOS+ $699 ө Two drive cable= $25 ө Four drive cable= $35 


PRINTERS PRINTERS PRINTERS PRINTERS 


L tronics779 $1099 

ы a 3 LP702 Centronics 702 $1899 
LP700 Centronics 700 $1175 LP703 Centronics $2540 
LP701 Centronics701. $1759 i LP1 Centronics P1 $ 399 
NEC Spinwriter $2499 Centronics cables $ 39 


CENTRONICS 703 


NEW PRODUCTS 
Add-on Disk Drives ө Small System RS232 Interface 


DOES NOT INCLUDE POWER SUPPLY OR CHASSIS е Expansion Interface w/32K 


е Pertec FD200 or MPI B-52 $272.00 ө AC Line Interference Eliminator 
ө Shugart SA400 (unused) $282.00 ө AC Isolator (6 connectors) 
è Pertec Dual Head $399.00 ө Telephone Interface 

ө Verbatum 5” soft sector Diskettes 


IMPROVE TRS-80 Memory 

ÍPERFORMANCE WITH ш АЫ in Kit 
NEWDOS+ Expansion Interface $78 

Over 200 modifications, Software 


corrections and enhance- 


€ Accounts Receivable $39 
ments to TRS DOS. 
Includes utilities. Available in oe e SZ 
two versions: f 
35 Track version $99. = © Game Diskette, | 519 
rack version All pri h di ted. 
Freight FOB/Factory ө AJAWord Processor $75 


AMVICROCOMPUIER 6000 E. Evans Ave., Bldg. 2 
\ | бепуег, СО 80222 
INCORPORATED | (303) 758-7275 


2080 South Grand Ave. 


Santa Ana, CA 92705 = 
(714) 979-9923 \ ора гаї, a 


Сігсів 277 оп расни саға. Circle 15 on inquiry card. 


AlifonNiA Digital 


Post Office Box 3097 B e Torrance, California 820503. 


‚ Sankyo Magnetic | Сие Н |, 


of alf our competitors. 


Card Reader | ation " P eaa TTL) 


elrcultry preventa noise and crosatafk. Ma^ufac- 
| $925. 3s 0. Bs LEES RS] 
45-232 Interface"K" 14457800 щы : 


“ 
Tages, mte oue are cable ot нерді md ies over | HEXADECIMAL KEYBOARD FREE ; VET ндү] SA 


The flexability of this device lends itself to numerous applications. Макі абс hexadecimal heybcarée are designed for СЕ $$ value. 
Ав an input reader to a computerized security system, the com- microconeser одите ind qure СП ора jages 
‘puter has the ability of identifying the card holder and admitting " 

m 


only those individuals who are authorized to enter the premises Бел esr cori ot апаты: 
during specified time frames. Тһе device із also suitable for 

maintaining customer information files, or any other appilcation | аам wein 
where small amounts of information must be quickly entered into plungers are credited for the smooth 
a data processing system. Operation and long lite of this premium 
Accepts 2" by 4" HP style mag-cards, (Similar to bank cards. ) Aem 

Motorized feeder pulla the magnetic card across the four channel 

read/write head. NEW surplus, original cost $200. Full documentation 


CONNECTORS |=", sns 
Cof пес ise ModuLATOR 


year choica 


0825Р 
Ж. aa. 100 PIN €i t IANS Ф LINIVAC ха TEIG APPLE Ц 


4’ 


435 |. . X KEYBOARD ү = ‚ёк MEMOR 


9 of =) 


Мезі solder 1251.280 eu WA gee COLOR e GRAPHICS» SOUND 


te. male hd. | imsal w/u.i25canters т 
> 345 re 1.15 | Altair soiéertsil.146 row 46.06 17015.06 с ar von euro y comolat 
$ — зи dax к $ Mig. Sug. 
i 4 $1.8 3/6500 — . Retell... 


ыз Ria ы. 
to wide pent aw, (t us PLUS SHIPPING #1105 


Certified Digital 605 KEYBOARD kerrrome 


A Scotch cassettes Куа 
ASCII ENCODED complement. 
50% ы Won't drep a BIT! SA800-R Floppy Disk Drive "и аер “Ten key daia pud 


+ 
Disuerres (559 сацговш | The most cost effective way to store data proc- . Cursor controls 
sd INDUSTRIAL essing information, when random recall is & | ж Aue Lodi 
$n prime factor. Гһе 5А800 is fully compatible ds “ты. 
Authorized with the IBM 3740 format. Write protect cir- "LS e 
Desler ef cultry, low maintenance & Shugart quality. | M o = A. 


Mini G sector WE nones ^ 3 — 94495o0 |5 M NEW _ 
, | MINIATURE 
ын MEMORY. фи 1| Switches 


тее) А, wi ||| = 


16k memory (8) 4116% | ME \ а | узат сінісе 
P. 19 50 100 1h 
Ф Аз you may be aware, publishers З i $.98 88 31.73.66 
require &dvertisers to submit their ре " SPOT Teg gi | 
ad сору 60 to 90 days prior to "presa" * m "р "tol — n T 
date. That much lead time in a volatile cute п аб. = 
wuch ag memory circulis, makes it extremely difficult Yu ^ PORTABLE DATA ENTRY SYSTEM ~ йш 4 E Уч; = 
т — be - ч pad = — h These used data terminals were originally designed for chain store inventory con- Rocker ЈВТ гот . 
ны с It " - ig perc 24 ү мен made tral and order entry systems. The operator enters the inventory control number, „Роз. 
affords a nl a th oe ai чь a in turn merchendise on hand and the unit price. After all pertinent date has been entered into 
a А4. EPOR circu d d the recorder, the main warehouse is telephoned, the handset is placed in the acoustic 
If you жета din ed <a ON oe ah coupler and all the recorded information is transmitted back to the master computer. 
ory products. With a Httle imegination and one of these portable entry systems, you should be able 
to exchange programs and computer information with associates across the country. 
%ТАТІС 1-31 100-5С -999  1K* All unite were removed from service in working condition. Original cost $2,500. 
211,02 450nS. 1.19 Each system comes complete with: 
211.02 250nS. Т 2s *Portable Cassette Drive Unit »Five Gould "О" NiCads s»DB25 Cable 
EA o^ eod Lo М : «Removable Entry Keyboard eAcoustical Coupler «соаг ‚ме... 
a = ^ sull gumer on 
4044 4Kx1 450 5. 95 with LED Display *Battery Charger 
4044 4Kx1 250 9. 
4045 1Kx4 450 8.95 DISCOUNT 


4945 1Kx4 250 9,85 ң W Ш 4 
5287 low pow, 5.05 SYSTEM X10 Ire Wrap. enter 
SPECIAL CIRCUITS So ІС SOCKETS E 
| == R's not offen thot California Digital ven- 
280А 4MHs. 24.55 AY5-1013A UART 4.95 wr | tores мо the dlatritution of consumer pro- ғғ үрү 
и ЕР "4 Я C Рыс ‹ ү 39. 95 t | a product that appears во unique that we just had to add it 
5 nou ы. 40. to our product line, This is the System X-10 manufactured ik 16 15 
E088 Intel 18bits  * WD 1781 Double D 85. 00 
ТМ59800 16bits 49.95 WD1701 D3140 ©, | uty оға ee pt cr cpi to et hm m ee А-а 3h 36 35 ипи 
* monte. e y г home or о . T 
naía are transmitted from the command — -— сө — — 38 37 38 2918 17 
Fr bed ог саву chair you сай control up to 16 different electrical de- 
EPROMS 1-15 16-63 = Los m d your еч U ве the System X-10 to control your 99 93 55 36 35 34 s2995 
1702A 2K 4.95 4.50 4.00 Stereo, television ОР any light fixture on the premises. 10 155 до 6360 58 8w.630 ul 
2708 ak. 8. 95 8.50 The basic aampler package comes complete with command cansdle, battery 


operated ultrasonic contraller, one each of the appliance module, mod- R Si р д эй іш 
2716 5у16К 30.85 35.00 ule and wall switch Тһе basic package is priced at only $99.80 Additianal 598 КУМАКИ — 


500 1099 11,000 $545 


к 147137 13 


2716 ТІ 24.88 a ul modules are available for $13, 95 each. 
2532 bd $9 515. 5105, 


4 Т (213)679-9001 


АН n em ni mde sedie ( «Шура pri кана” rete 


mm GE A 


Targhe 39 nn onquiry гага БҮРГЕ чергеніме 379 


Sores, Bo CA EPR. rebe ate BB. sone алу pee 

Cabitermo n еюн vd Bt 4 eam aun eb ns casted d , 

Corb purs 056, s hen s eni ran sdb bo рак есті, cp терр 
эк бнын € "реті, ра vli Hi 


ta 
„ч 
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COMPUCRUISE 


Put a computer In 
your car, which gives 
you the mast effec- 
tive and functional 
cruise control aver 
designed, plus cam- 
plete trip computing. 
fuel танай qun БуБ- 
tems, and а remark- 
able accurate quartz 
crystal time system. 
So simple a child can 
operate, the naw 
CompuCruise som- 
bines latest computer 
technology with 
stata-pf-the-srt re- 
liability in & package 
which will not likely be 
availebie on new cars 
for years ta come + 
Cruise Controli ж Time, 
E.T., "X nme Alarm 
+ Time, Distance, Fuel 
ға Arrivel е Time, Dis- 
tance, Fuel to Empty е 
Tima, Distance end 
Fuel on Trip е Currant 
or Average MPG, 
GPH * Fuel Used, Dis- 
tance since Fillup « 
Current and Aver- 
age-Vehicle Speed * 
Inside, Outside or 
Coolant Temperature 
е Battery Voltage * 
English or Matric 
Display. $199.95 


FLOPPY DISK 
STORAGE BINDER 


This black vinyl 
three-ring | 
comes with ten 
transparant plastic 
sleeves which ac- 


commodate either | 


twenty, five-inch or 
ten, eight-inch floppy 
disks. The plastic 
siaeves may be or- 


dered separately and | 


added as needed. A 
contents file is in- 
cluded with each 
sieeve for easy iden- 
tification and organiz- 
ing. Binder & 10 hol- 
| dere $14.95 Part Мо. 
6800; Extra holders 
95% each. Part No. 
| 800 


To Order: 


ы: ш 


binder E 


| $24.85 part 


OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE il 


There ага В m- 

puts that can be dri- 
ven from TTL. logic pr 
апу 5 volt source. The 
circuit board can be 
plugged into any of 
the В sockets of your 
Apple li, It has в 16 pin 
socket for standard 
dip ribbon cable con- 
rection. 
Board only $15.00. 
Part No. 120, with 
parts $69.95, Part 
Ne. 120A. 


“ШИШ 
TIDMA 


e Tape Interface Direct 
Memory Access e Re- 
cord and olay programs 
without baotstrap load- 
er (па prom] has FSK 
encoder/decoder for 
direct connections ta 
law cost recorder at 


| 1200 baud rate, and 


direct connections for 
inputs and cutputs to 
в digital recorder at 
any baud rate e 85-100 
bus compatible e Board 
only $35.00 Part No. 
112, with parts $110 
Part No. 1724 


4" 


SYSTEM 
MONITOR 
вова, 8085, or 2-80 
System monitor for use 
with the TIDMA board. 
There is no need for the 
front panel. Complete 
with » documentation 

$12.95. 


16K EPROM 


Uses 27086 EPROMS, 
memory speed selec- 
tion provided, ad- 
dressable anywhere in 
B5K of memory, can 
be shadowed in АК in- 
crements. Board only 
na. 
7902, with parts tess 
EPROMs $49.95 part 
na. 7902A. 


ASCII KEYBOARD 


TTL & DTL compatibla * Full G7 key array 
* Full 128 character ASCH output • Positive 
logic with outputs resting low • Data Strobe 
* Fiva user-definable spare keys • Standard 
22 pin dual card edge connector * Requires 


+5VDC, 325 mA, Assemb 


led & Tested. 


Cherry Pro Part No. Р?0-ОБАВ. $135.00. 


ASCII KEYBOARD 


G-1 


53 Keys popular ASR-33 format • Rugg 
О P.C, Board • Tri-mode MOS enco 


ed 
ing 


+ Two-Key Rollover = MOS/DTL/TTL Compat- 
ible * Upper Case lockout * Data and Strobe 
inversion option * Three Liser Definable 
Keys «(оу contact bounce • Selectable Par- 
24 * Custom Keycaps * George Risk Model 


d. Requires +5, -12 volts. 


58.95 Kit. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The ол board connector provides 
RS-232 serial in and out. Sold only вв an 
assembled and tested unit for $229.95. 


Part No. ТА 1000С 


DISK JACKET™ 


Made from heavy duty 
.0095 matte piastic 
with rainforced 
grommets. The mini- 
diskette version holds 
two 5-1/4 inch disk- 
gttes and will fit any 
standard three ring 
binder. The pockets to 
the left of the disk- 
ette сап be used for 
listing the contents of 
the disk. Please order 
only in multitudes of 
ten. $9.95/10 Pack. 


INTERNATIONAL 


DICTIONARY 
English, French, Dan- 


ish, Garman, Italian, | 


Hungarian, Norwe- 
ian, Polish, Spanish, 
wadish. te lan- 
guages, p. 
SYBEX, Asf, IMD. 
$4.95 


VIDEO TERMINAL. 


1B lines, 64 columns « 
ты ай andlower case • 
5x7 dot matrix > 
AS-232 іп» HS-232 
out with TTL parallel 
keyboard input * On 
board baud rata 
generator 75, 110, 
150, 300, 600, & 
1200 um selecta- 
ble е Memory 1024 
characters (7-21LO2) 
a Video processor chip 
SFF96384 by №еси- 
lonic * Control char- 
acters (CR, LF, =, +, 
4. t, non destructive 
cursor, GE, home, CL 
White characters on 
black background or 


vice-versa * With the | 


addition of а keyboard, 
video monitor or TV 
set with TV interface 
(part по. 107A) and 
power supply this is a 
complete stand alona 
terminal • also S-100 
compatible • requires 
+16, & -18 VOC at 
100mA, and &VDBC at 
ТА. Part по. 1000A 
$199.85 kit. 


RB-232/20mA 
INTERFAGE 
Thie boerd пев two 
passive, opto-isola- 
ted circuits. One соге 


verts RAS-232 to 
20må. the other con- 


[ verts ЕОтА го RS- 


23е. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board oniy $9.95, 
part по. 7901, with 
Fare $14.85 Part 
о. 7901A. 


COMPUCOLOR II 


Modei 3, BK $1395. 
Model 4, 16K $1695. 
Model 5, 32K $1895. 
Prices include color 
monitor, computer, 
and one disk drive. 


PET COMPUTER 


With 32K & monitar - 
$71195. Dual Disk 
Drive - $1195. 


APPLE II PLUS 


18K - $895, 32K 
$1085, 4BK - $1123. 
Disk & cont $589 


ІҢІНІРІЗІГІНІЗІ 


| tremely 
very highly іп Doctor 


6502 
APPLICATIONS 
BOOK 
ZBO APPLICATIONS 
восок: 


This book will teach 
nu how to connect а 
рага to the outside 

werid and implement 

practical applications 
for the 6502, tor 

280). Applications 

range from home con- 

trol la complete afarm 
system, including 
hest sensor), to in- 
dustrial applications. 
You will learn tech- 
niques ranging from 
simulated traffic con- 
trol to analag-digital 
canversion. Ali exper- 
iments can berealized 
with a minimum of ex- 
ternal tlow-cost] 
components. They ага 
directly applicable ta 
any 6502-based 
board such as SYM, 

KIM, AIM 65. This 

book also studies in 

detail input-output 
techniques and com- 


ponents, and is the 


logical continuation of 
C202 tor C280). By 
Radney Zaks. 
SYBEX. 5502: Aef. 
0302; 280: Ref 
D38D. Each $12.35 


| T.V. INTERFACE 


€ Converts video to. 
AM modulated RF, 
Channels 2 or 3. бо 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this Bx- 
stable. Rated 


Dobbs’ Journal, Recom- 
mended by Apple Ө 
Power required is 12 
volts AC C.T, or +5 


| volts DC Ә Board only 


$7.60 part Мо. 107, 
with parts $13.50 Part 
No. 107A 


PARALLEL TRIAC 
OUTPUT BOARD 
FOR APPLE Il 


This board has 8 triacs capable of 
switching 110 volt 6 amp loads (660 watts 
par channel) ar a total of 5280 watts. Board 
ony $15.00 Parr Мо. 210, with parts 
$118.85 Part No. 210A. 


Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 
shipping charges will Бе added. СА residents add 6.5% for tex. Outside USA add 10% for air mail postage and han- 


| == dling. Payment must Ба in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 226-4084. 


Send for FREE Catalog... a big self-addres 
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Circle 125 on inquiry card. 


TRS-80*5 
SERIAL 1/0 


e Can input into basic 
e Can use LLIST and 
LPRINT to output, or 
output continuously e 
AS-232 compatible e 
Can be used with or 
without the expansion 
bus e On board switch 
selectable baud rates 
[d 110,150, 300, BOO, 
1200, 2400, parity or 
na parity add or evan, 
5 to B deta bits, and 1 
ar 2 stop bits. D.T.R. 
lina e Requires +5, 
-12 VOD e Board only 
| $19.85 Part No. 8010, 
with parts $59.95 Part 
No. 80104, assembled 
$79.95 Part Na. Н010 
С. Ма connectors pro- 
vided, see below. 


scm адвара Et 
тигіз л ®% TA 
ШІ) ғы ar тант 
bowed 9 18 Ш% Pari 
Ча ГАП 


RS-232/ TTL 
INTERFACE 


e Converta TTL ta RS- 
232, and converts AS- 
232 to TTL eTwosap- 
arate circuits e Ae- 
quires -12 and *12 
volta e All connections 
go to в 10 pin gold 
plated edge connector 
e Board only $4.50 
Part No. 232, with 
pm $7.00 Part No. 

З2А 10 Pin edge 
connector $3.00 Part 
No. 10P 


ег 


AP 
ame 
xh 
ж” «жа 
E 
pua 


© Тура 103 € Full or 
half duplex 6 Works up 
ta 300 baud € Origi- 
nata or Answer © No 
coils, only low cost 
components @ TTL in- 
put and autput-senal 
© Connect B N speak- 
er and crystal mic. 
directly to board © 
Uses XR FSK demod- 


| ulatar @ Requires +5 


volts € Board only 


$7.60 Part No. 109, 


rts $297.50 Part 
No. 109A 


DISKETTES 


зе 


ттүү Od nb 


Verbatim 


Box af у.а 5" $29.95, 
B" $39. 

Plastic t holds 10 
diskettes, 5"- $4.50, 
8"- $6.50. 


R8-232/TTY 
INTERFACE 
This board has two 
Bctive circuits, one 
converts RS-232 to 
20mA, and the other 


converts 20тА tof 


RS-292. ые 
+12 and -12 
Board only $4. БОР Part 
No. 800, with 
$700 Part Мо. DA. 


APPLE ПІЗ? 
SERIAL 1/0 
INTERFACE 


Baud rete is continuously adjustable from 0 
to 30,000 e Plugs into any peripheral 
connector e Low current drain. RS-232 in = 
and output e On board switch selectabla 

B data bits, 1 or 2 stop bits, and parity or m 
parity either odd or even e Jumper selectable 
address ө SOFTWARE e Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer e Program for using an 
Apple ІІ for а video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. e Also 
watches OTA e Board only $15.00 Part No. 
9, with parts $42.00 Part No. дА, assambled 
$62.00 Part No. 2C 


ВК EPROM ском 


Saves programs on PROM permanently (until 
erased via UV light} up to ВК bytes. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. e S- 
100 bus compatible e Room for 8K bytes of 
EPROM non-volatile memory (2708's). e On- 
board PROM programming e Address 
relocation of each 4K of memory to any 4K 
boundary within 64K e Power on jump and 
reset jump option for “turnkey” systems and 
computers without a front panel e Program 
saver software availeble e Solder mask both 
sides e Full silkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25, Bare board $35 NI custom coil, 
board with parts but по EPROMS $1 39, with 
4 EPROMS $179, with 8 EPROMS $2189. 


WAMECO PRODUCTS 
WITH 
ELECTRONIC SYSTEMS PARTS 


РОС-4 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek, remex 5" & B" drives 
up to B drives, on board PROM with poi 

ill M rp with "T 


MEM-1A 8Kx8 fully buffered, S400. — 3 


2102 type RAMS. 

PCBD 95, $168 Kit 
GMB-12 MOTHER BOARD, KE slot sermi 

nated, S-100 board only ...... 


CPU-1 8080A Processor board 
B level vector interrupt PCBD . 


rammable. 
0.85 Kit 


| Board оп! 


Т.М. 
TYPEWRITER 


€ Stand alone TVT 
€ 32 char/line, 18 
lines, modifications for 
B4 char/line included 
€ Parallel ASCH (TTL) 
input 6€ Video output 
6 1K on board memory 


| € Dutput for computer 
| controlled curser @ 
| Auto scroll 6 Non- 


destructive curser 6 
Curser inputs: up, down, 
left, right, home, EOL, 
EOS @ Scroll up, down 
€ Requires +5 volts 


| ас 1.5 amps, and -12 


volts at ЗО mA Ө All 


| 7400, TTL chips 6 


Char. gen. 2513 ө 
Upper case only ө 
$39.00 
Part No. 106, with 
parts $145.00 Part 
No. 106A 


UART & 
BAUD RATE 
GENERATOR 


| Ө Converts serial to 


parallel and parallel to 
serial @ Low cost on 
board baud rate gener- 

ator © Baud rates: 


| 110, 150, 300, 600, 


1900, and 2400 € 

Low power drain +5 
volts and -12 volts 
required © TTL com- 


| patible @ All characters 
| contain а stert bit, 5 
| to B data bits, 1 or 2 


stop bits, and either 
odd or even parity. 6 Ай 
connections go toa 44 
ріп gold plated ейде 
connector 6 Board only 
$12.00 Part No. 101, 

with parts $35.00 Part 
No. 101A, 44 pin edge 
connector $4.00 Part 

. 44P 


TAPE 
INTERFACE 


@ Play and record Kan- 
sas City Standard 

ә Converts a low cost 
tape recorder to a 


digital recorder e Works 
up to 1200 baud e Dig- 
ital in and out are TTL- 
serial e Output of 
board connects ta mic. 
in of recorder e Ear- 
phane of recorder con- 
nects toinput on board 
e No coils e Requires 
+5 volts, low power 
drain e Board опіу 

57.60 Part No. 111, 
with cvi $27.50 Part 
No. 1114 


HEX ENCODED 
KEYBOARD | 


This HEX keyboard 
| has 18 , 16 encod- 
ed with 3 user defin- 
able. The encoded TTL 
| outputs, B-4-2-1 and 
STROBE are dabounced 
and avaitable in true | 
and complement farm. 
Four onboard LEOs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $15.00 Part No. 
HEX-3, with parts 
$49.95 Part No. HEX- 
JA. 44 pin edge con- 
pam $4.00 Part No. 


S-100 BUS 
ACTIVE TERMINATOR 


Board only 514,95 Part No. 900, with parts 
$24.95 Part No. 900A 


DC POWER SUPPLY 


e Board supplies a regulated +5 
volts at З amps., +12, -12, and -5 
volts at 1 amp. e Power required is 
8 volts AC at 3 amps., and 24 volte 
АС С.Т. аб 1.5 amps. e Board only 
$12.50 Part No. 8085, with parts 
excluding transformers $42.50 


6Kx8 Fully Buffere Part No. БОВЗА 


sesso reso 805.95, ФО 


To Order: Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
* We accept C.O.D. orders in the 1). S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 


on shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 1096 for air mail postage and han- 
Send for FREE Catalog ... a big self-addressed envelope with 41* postage gets it fastest! 
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Circle 125 on inquiry card. 


Circle 128 on inquiry card. 


The DATA-TRANS 1000 


A completely refurbished 


IBM Selectric Terminal with 


built-in ASCII Interface. 


$1395 


Features: 
e 300 Baud 
è 14.9 characters per second 
m 4 
n hun 
mene e heavy duty Selectric HOW TO ORDER | 
232C A-TRANS 1 
- me d rm included 1. We Visa, Master For orders and information 
ó . Make cashiers checks or 
"M day wamani perigl araia ter DATA-TRANS 
* High quality Selectric printing DATA-TRANS 2154 O'Toole St. i 
Off-line use as iter 2. All orders are shipped Unit E 
е Optional tractor feed available FO.B. SanJose,CA San Jose, CA 95131 
e 15 inch carriage width 3. Deliveries are immediate Phone: (408) 263-9246 


MICRO- 
PROCESSORS: 
FROM CHIPS TO 
SYSTEMS 


This book cover all as- 
pects of microp- 
rocessors, from the. 
basic concepts to ad- 
vanced interfacing 
techniques, in а pro- 
grassive presenta- 
tion. It is independent 


from any manufac- § 


turer, and presents 
uhiform standard 
principles and design 
techniques, including 
the interconnect of a 
standard system, a5 
well эв specific com- 
ponents. It intro- 
duces the MPU, how 
it works internally, the 


ree tem components f 


OM, RAM, UART, 
РІП, others), the sys- 
tem = interconnect, 
applications. рго- 
gramming, and the 
problems and tech- 


pepe of system de- 8 
va 


opment. Ву 
Zaks. SYBEX. 
C201. $9.95 


R. 
Aef. 


To Order: 


MICRO- 
PROCESSOR 
INTERFACING 

TECHNIQUES 


Microprocessor in- 
terfacing is no longer 
an art. 16 is a set of 


interfacing concepts 
and techniques, then 

resents in detail the 
mplementation da- 
tails, from hardware 


a cro - 
PROGRAMMING 
THE Z80 
PROGRAMMING 
THE 8080" 


It covers all essential 
espects of program- 
ming, as weil as the 
advantages and dis- 
advantages of the 
02 and should 
bring the reader to 
the point where ha 
can start writing 
complete applications 
programs. For the 
reader who wishes 
more, 8 companion 
volume is availabie: 
The 8502 a й 
tions Book. x 
ef. 


44 BUS MOTHER 
BOARD 


Has provisions for ten 
44 ріп (158) connec- 
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X, and 
22 is connected to Z 
for power and ground. 
All the other pins are 


connected in parallel. | 
| This board also has 


provisions for bypass 
capacitors. oard 
cost $15.00 Part No. 
102 Connectors 


$3.00 each Part No. [f 
| 44WBP. 


AN INTRODUCTION 


| TO PERSONAL AND f 


BUSINESS 
COMPUTING 


No computer back-| 


чо s required. 
he book is designed 
| to educate the reader 
in all the aspects of a 
system, from the se- 
lection of the mic- 
rocomputer to the 


required peripherals. } 


By Rodnay Zaks. Asf. 
C200, SYBEX $6.95 


| 
1 TVTCOOKBOOK 
Вк 1084 — by Don 
Lancaster. Describes 
| the use of a standard 
television receiver as 
a microprocessor 
CRT terminal: Ex- 
plains and describes 
character genera- 
tion, cursor control 
| and interface infor- 
mation in typical, easy 
-to- understand Lan- 
cascaster 
$9.95 


style. | 


COMPUTER 
PROGRAMMING 

HANDBDOK 
А complete guide to 
computer programm- 
ing & data procass- 
ing. includes many 
worked-out examples. 
Бу Peter Staak, TAB | 
$9.95 


DIGITAL 
CASSETTE 


5 min. gach side. Box | 
Ж ДУ $8.95. Part No. 


Mention part no. description, and price. іп USA shipping paid by us for orders accompanied by check or money order. 


We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 


I| shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and harn- 


= dling. Payment must be in М. Б. dollars. Dealer inquiries invited. 24 hour order line (408) 228-4064. 


Send for FREE Catalog. 


. а big self-addressed envelope with 41* postage gets it fastest! 
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For Е" 88-50 bus computer — (ће 
615-30- 


ғ Interface to data terminal and two cas- 
sette recorders with a unit only 1/10 
the size of SWTP's AC-30. 

• Selact 30, 60, or 120 bytes per second 
cassette interfacing, 300, 600 or 1200 
baud data terminal interfacing. 

» Optional mod kits make CIS-30-- work 
with any microcomputer. (For MITS 
680b, ask for Tech Memo TM-CIS- 
30+ —09.) 

ғ KC-Standard/Bi-Phase-M (double fre- 
quency) cassette data encoding. De- 
pendable self-clocking operation. 

* Ordinary functions may be accom- 
plished with 6800 Mikbug™ monitor. 

» Prices: Kit, $79.95; Assembled, 
$99.95. 


Prices include a comprehensive instruction 
manual. Also available: Test Cassette, Re- 
mote Control Kit (for program control of 
recorders), IC Soc it, MITS 680b mod 
documentation, Universal Adaptor Kit 
(canvarts CIS-30-- for use with any com- 


puter). MIKBUC Motorola, inc. 


In the Product Development 
Queue... 


Coming PDQ. Watch for announce- 
ments. 


6809 Processor Card — With this SS-50 
bus PC board, you'll be able to upgrade 
with the microprocessor that Motorola 
designers describe as the "best B-bit 
machine so far made by humans.” 


The Eiscirie Crayon'" — This color 
raphics system includes its own uP and 
nterfaces to virtually any microcomputer 
with a parallel 1/0 port. 


Printer Interface — For your TRS-80™. 
Interface any serial RS232 printer to your 
ТН5-807У with this system. 


WELECTRIC WINDOW, ELECTRIC CRAYON, Pilon- 

2 and ыр are trademarks of Percom Data 

mpany, inc. 

Ti V а тавтай o Tandy Corporation and Rado 
whith has по relationship 0 Parcom Data Company. 
Orders may be pald by check or money order 
or charged to Visa or Master Charge credi 
— Texas residents must add 5% sales 
ax. 


For your data storage — Pllon-30'" and 
Pilon-10'^ data cassettes 


е Orders-of-magnitude improvement in 
data integrity over ordinary audio cas- 
settes. 

* Pilon-coated pressure pad eliminates 
línt-producing felt pad of standard 
audio cassettes. 

» Smooth pilon coating minimizes erra- 
tic tape motion. 

* Foam pad spring is energy absorbing. 
Superior to leaf spring mounted pad 
which tends to oscillate and cause flut- 
ter. 

• Five-screw case design virtually pre- 
cludes deformation during assembly. 

• Price: $2.49. 


d " 
For your $-100 computer — the СІ-812 


* Both cassette and data terminal inter- 
facing on one S-100 bus PC board. 

e Interfaces two recorders. Record and 
playback circuits are independent. 

» Select 30, 60, 120, or 240 bytes per 
second cassette interfacing, 110 to 
9600 baud data terminal interfacing. 

* KC-Standard/Bi-Phase-M (double fre- 
quency) encoded cassette data. De- 
pendable self-clocking operation. 

• Optional firmware (2708 EPROM) 
Operating System available. 

* Prices: kit, $99.95; assembled, 
$129.95. 


Prices include a comprehensive Instruction 

manual. tn addition to the EPROM Operatin 

лап, а Test Cassette, Remote Control К 

m Кари control of recorders), and ап iC 
ocket Kit are also avaliable. 


CASSETTE SOFTWARE 
For 8080/2-80 404... 


BASIC ETC — Developed һу the co- 
authors of the original Tiny BASIC, BASIC 
ETC is easy to use yet includes com- 
mands and functions required for power- 
ful business and scientific programs as 
well as for hobby applications. 9.5K bytes 
of RAM. 1200-baud cassette and bts 
user's manual .......... +,» 949. 


Cassette Operating System — EPROM 
(2708) COS for the Percom СІ-812 dual 
peripheral interfacing PC card .. $39.95 


e ы 
If you're programming on a 6800 дб, 
ou'll want these development and de- 
ugging programs written by Ed Smith of 
the Software Works: 


Disassembler/Source Generator — Dis- 
assembles SWTP Resident Assembler, 
TSC Mnemonic Assembler/Text Editor or 
Smoke Signal Mnemonic Assembler/Text 
Editor and produces compacted source 
code suitable for re-editing. Prints or dis- 
plays full assembly-type output listing. 
4K bytes of RAM. 

(Order М6856) ........... .. 525.00 


Disassembier/Trace — Use to examine 
or examine and execute} any area of 

M or ROM. "Software-single-step"" 
through any program, change the con- 
tents of CPU or memory lacation at any 


time, trace subroutines to any depth. 
2.3K bytes of RAM. 

(Order M68DT) ........ ..... $20.00 
EPROM Support/Relocator Program — 
This program relocates a program in any 
contiguous area of RAM or ROM to any- 


where in RAM. Use to assemble and test 
pro rams in RAM, adjust programs for 

PROM operating addresses and then 
block move to your EPROM burner ad- 
dress. 952 bytes of RAM. Loads at hex 


1000. 

(Order MBBEP) ............. $20.00 
Relocating Assembler & Linking Loader 
(M68AS) ............. s...» 550.00 


Relocating Disassembler & Segmented 
Source Text Generator (M68RS) $35.00 


Americana Plus — 14 tunes for the New- 
tech Model 68 Music Board in machine 
language ready to load and run. Cassette 
compatible with Percom CIS-30+ and 

P AC-30. Order MC-1SW .. $15.95 


HARDWARE 


Newtech Model 68 Music Board — Pro- 
duces melodies, rhythms, sound effects, 
morse code, etc. from your programs. 
Includes manual with BASIC for writing 
music scores and assembly lan m 
routine to play them. Installs in SWIP WO 
slot. Assembled & tested ..... $59.95 


The Percom ELECTRIC WINDOW™ — 
Memory-resident and programmable, 
this video display character generator 
board for your SS-50 bus displays up to 
24 80-character lines. Features dual 
character generators, dual-intensity 
high-lighting. One programmable regis- 
ter controls scrolling. Compatible with 
standard video monitors $249.95 
88-50 Prototype Cards: 

Large card (up to 70 40-pin ICs) $24.95 
/0 size сага ............... 514.95 


LÀ ... 


PERCOM To order products or request additional IH- 
PERCOM™ ‘peripherals for personal computing’ $"s00'527-1992, Fe. ішкіге пштһег. 


formation call (214) 272-3421. 


PERCOM DATA COMPANY, INC. 
211 М. KIRBY « GARLAND, TX. 75042 
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ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 


At last a Full Size Basic for 1802 systems. А 
=~ e -— Basic c 1. Р 
8 arays, string variables, ng point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily 

table on most 1602 systems. Requires 12K RA 
minimum for Sasic and user programs. Cassette 
version In stock now for Immediate delivery. 
ROM versions coming soon with exchange 
privilege allowing credit for cassette version. 


Super Basic on Cassette $40.00 


Tiny Basic Source now avaliable $19.00 
8-100 Sict Expansion. Add 3 more S-100 slots to 


oh оп Board or use as a 4 stot 
A other Board. Board without connectors 


Зоол: High resolution alpha/numerics 
with color expandable up to 256 x 192 
resolution for less than $100. Economical ver- 
sions for other popular 1802 systems also. 
16K Dynamic RAM board ткігіне to 32K for 
less than $180. й 


RCA Cosmac Super Elf Computer $106.95 


Compare faztures betore you decide to buy any 
other computer. There is no other computer on 
the market today thal has all the desirable bene- 
fits of the Super Ell for so Ше money. The Super 
Elf is a small single board computer that does 
many big things. It Is an excellant computer for 
iraining and for learning programming with its 
machine language and yet It is easily expanded 
with additional! memory, Fell Basic, ASCII 
Keyboards, video character generation, eic. 


Balore you buy another small computer, see if It 
Includes the following features: ROM monitor, 
State and Mode displays, Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speakar; Fully socketed for ail IC's; Real cost 
of in warranty repalrs; Full documentation. 


The Super ЕН Includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP fer program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
бло with the unique Quest address and data bus 
displays before, dering and after executing in- 
siructions. Also, CPU mode and instrucilon cycle 
не decoded and displayed on 8 LED Indicators. 


An ACA 1861 video graphics chip allows you 10 
connect to your own TV with an Inexpensive video 
modutator to do graphics and games. There is а 
speaker system Included for writing your own 
music or using many music programs already 
writan. The speaker amplifier may aiso be used 
10 driva relays for control purposes. 


А 24 key WEX keyboard includes 16 HEX keys 
plus load, reset, ren, weit, Input, memory pro- 
tact, monitor selec and single step. Large, on 
hoard displays provide output and optional high 
and low address. There в a 44 pin standard 
connector slot for PC cards and а 50 pin connec- 
tor siot for the Quest Super Expansion Board. 
Power supply and sockets for all [C's are in- 
Cluded in the price plus a detailed 127 pg. instruc- 
tlon manual which now Includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and а music program and 
graphics target game. 

Many schools and universities are using the 
Super EN as a course of study. OEM's use R for 
training and research and development. 


Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super EH КИ $106.96, High 
address option $8.95, Low address option 
$9.95. Cusiom Cabinet with drilled and labelled 
plexiglass front pane! $24.98. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $8.95. All kits and 
— 2150 come completely assembled and 
tested. 


Questdsts, a 12 page monthly software pubiica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
origina) ЕН kit board $14.95. 


Super Expansion Board with Cassette Interface $89.95 


This Is truly an astounding value! This board has 
bean designed to allow you to decide how you 
want it optioned. The Super Expantion Board 
samet with 4K ef low pawar RAM fully address- 
куе anywhere їп 64K with built-in memory pro- 
tect and a cassette laterface. Provisions have 
been mada for all other options on the same 
beard and K fits neatly into the hardwood cabinet 
alongside ihe Super Ell, The board inctudes slots 
for up to 6K of EPROM (2708, 2758, 2716 or ТІ 
2716) and is fully socketed. EPROM сал be used 
for the monRor and Tiny Basic or other purposes. 


A К Super ROM Monitor $18.05 is availadie as 
an on board option Іп 2708 EPROM which has 
been preprogrammed with a program losder/ 
editor and error checking multi Ala cassette 
read/write software, (relocatibie cassette 118) 
another exclusiva from Quest, It isi¢ludes ragister 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can бе used with the register save feature 
to isolate program bugs quickly, then follow with 
singia step. Tha Super Мопког is written with 
aubroutines allowing users 10 take advantage of 


Multi-voit Computer Power Suppl 
Bv 5 amp, x16v .5 amp, 5v 1.5 amp, —5v 
‚5 amp, 12v ,5 amp, —12 option. =5%, = 12v 
ara regulated, Kit $29.95. Kit with punched frame 
$37.45. Woodgrain casa $10.00. 


monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. if you have the Super Expansioa 
Beard and Super Moniter the monitor is up and 
tunning at the push of a button. 

Other on board options inciude Parallel ingut 
эм! Output Ports with full handskeke. They 
allow easy connection of an ASCII keyboard to the 
Input роп. RS 232 and 20 ma Current Loop for 
teletype or other davice are on board and if you 
noad more memory there are two 8-100 slots for 
siatic RAM or video boards. А Godbout 8К RAM 
board is ауайаМа for $135.00. Also a 1X Super 
Monitor version 2 with video driver for full capa- 


bility display with Tiny Basic and a video interface | 


board. Parallel 1/0 Ports $9.85, R$ 232 54.50, 
TTY 20 ma I/F $1.85, 3-100 $4.50. А 50 pin 


connector set with ribbon cable 5 avaliable at | 


$12.50 for easy connection between the Bupar 
НІ and the Super Expansion Board. 

The Pewer Supply КІ for ing Super Буралып 
Baad ња 5 amp вару with multiple positis ani 
regalia voltages 29. 96. АНЫ [XO for shiapeng 
Prepunched Ката £7,50. Case 10.00. Add 51) 
for shippiag 


60 Hz Crystal Time Base Kit $4.40 
Converts digital dacks from AC lina frequency 
to crystal tima base. Outstanding accuracy. Kit 
Includes: PC board, ІС, crystal, resistors, са 
pacitors and trimmer. 


TERMS: 55.00 min. order U.S, Funds. Calil residents add 6% lax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 
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Same day shipment. First ine parts only. 
Factory tested. Guarantead money back. 
Quality IC's and other components at fac- 
tory prices. 


INTEGRATED CIRCUITS 


Р.0. Box 4430X Santa Clara, СА 95054 
For will сан oniy: (408) 988-1540 


| 2322 Walsh Ave. 


ELECTRONICS 
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Rockwell AIM 65 Computer Auto Clock Kit $17.95 


6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumeric display, ROM monitor, fully expand- 
abis. $375.00. АК version $450.00. 4K Assem- 
bler $85.00, 6K Basic Interpreter $100.00. 
Power supply assy. in case $60.00. AIM 65 In 
thin briefcase with power supply $485.00. 


Not а Cheap Clock Kit $14.95 
Includes everything except case. 2-PC boards. 
6-.50" LED Displays. 5314 clock chip, trans- 
former, а) components and full instructions. 
Orange displays also avail. Same kit w/.B0" 
displays. Red only. $21.98 Case $11.75 


Video Modular КІ! 58.95 
(ште your TV sel іліп а high quainy manitar 
without affecting norma! usege. Completa kit 
uam ІШІ леі с нет, 


83-100 Computer Boards 

BK Static RAM Kit Godbout $135.00 
16K Static RAM Kit 265.00 
24K Static RAM Kit 423.00 
32K Dynamic RAM Kit 310.00 
64K Dynamic RAM Kit 470.00 
6K/16K Eprom КК (iess PROMS) — $89.00 
Video Interface Kit $139.00 
Motherboard $38. — Extender Board $5.99 


79 ІС Update Master Manual $35.00 
Complete ІС data selector, 2500 pg. master retar- 
ence guide. Over 50,000 cross . Free 
update service through 1979. Domestic postage 
$3.50. 1978 IC Master соза $19.50. No foreign 


DC clock with 4-.50" displays. Uses National 
МА-1012 module with alarm option. Includes 
light dimmar, crystal Umebase PC boards. Fully 
regulated, comp. instructs. Add $3.95 for baau- 
titul dark gray case. Bast value anywhere. 


Stopwatch Kit $26.95 
Full six digit battery operated, 2-5 volts. 
3.2768 MHz crystal accuracy. Times 10 59 
min., 59 sec., 99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full Instructions. 


NiCad Battery Fixer/Charger Kil 
Opens shorted cells thi! wan't aid a charge 
and then charges tham up, all in ene iar wife 
paris and instructions. £7.28 


PROM Eraser 
Wil аға 28 PROMs ln 15 minutes, Ufini: 
vain, assembled ГЕТЕ, 


Hickok 31 Digit LCD Multimeter 
Batt/AC oper. 8 1ту-1000у, 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm. DC curt. .01 to 100ma. Hand 
held, Yz” LCD displays, auto zero, polarity, gwar- 
range. $69.96. 


Digital Temp. Meter КИ $39.95 
Indoor and outdoor. Swithes back and forth. 
Beautiful. 50” LED readouts. Nothing like it 
available, Needs no additional parts für com- 
plate, full aperziion. Will measure = 108" 10 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case wihezel — $11.78 


FREE: Send for your copy of our NEW 1973 
QUEST CATALOG. Inctude 28e stamp. 


Circle 311 on inquiry card. 


Circle 312 on inquiry card 


Visit our new retail location 
SD EXPANDORAM 


е Extensive documentation clear- 
ly written 

e Complete Kit includes all 
Sockets for 64K 

* Memory access time: 375ns, 
Cycle time: 500ns. 

* No wait states required. 

* 16K boundries and Protection 
via Dip Switches 

е Designed to work with 7-80, 
8080, 8085 CPU's. 


EXPANDO 64 KIT (4116) 


TOK ............... $249 
39K ............... 98M 
48K ............... $399 
64K аа ә» ог?т з з о оге я в 


DUAL SHUGAR 
DISC DRIVES 


New from Lobo Drives, a dual Cabinet complete with"power supply, 
and Shugart 801R disc drives. 


* Cabinet accepts 2 801R drives mounted side by side horizontally, 
е Power Supply for 2 drives 


The EXPANDORAM is available 
іп versions from 16K up to 64K, so 
for a minimum investment you 
can have a memory system that 
will grow with your needs. This is 
a dynamic memory with the in- 
visable on-board refresh, and IT 
WORKS! 


е Interfaces with Altair, IMSA!, SOL-8, 
Cromenco, SBC-100, and others. 

е Bank Selectable 

* Phantom 

* Power 8VDC, £ 16VDC, 5 Watts 

* Lowest Cost Per Bit 

* Uses Popular 4116 RAMS 

ә PC Board is doubled solder masked and 


mmo m mw 
P тт эш un? m 
a emt mimi 


has silk-screen parts layout. i | ІШІ [ |] | 11 


DISC m 


SD "VERSAFLOPPY" Kit 
The Versatile Floppy Olsk Only 4 59% 


D ISC DRIVES 


Controller 


SHUGART SA 400 514" 
110 KB, 35 iracks, 
SHUGART $a 400 $265.00 


SHUGART SA 400 
wilh attractive metal саве wilh 
cutouts (ог Data Семе switch, 

fuse and powar cord. 
LOBO $A400-C $325.00 


SHUGART SA400 


with Cabinet and Power Supply. 
Assembled, tested 8 guaranteed 


LOBO вА400Р5С $395.00 
SHUGART 801A 8" 


64 һа, singie ог doutia 
акау ara ói vol тесто, wie 
sd Р эн $449. 00 
Siemens FOD 200-8 8" 


FEATURES I8M 3740 Soft бесин Compati- 
bte. 5-100 BUS Compatible tor 2-80 or 8080. Con- 
trols up to 4 Orives (single or double sided) 
Directly controls the following drives 
1 Shugart SA400/450 Mini Е:ӧрру 
% Shugart SABOWESO Standard Floppy 

3 PERSCI ?0 and 277 
Н "t e 


ё, GSiSlemans FOD120-8. 

Pin Connector tor Mini Floppy 50 Pin Con- 
ле tor Standard Floppy erates with 
modifed CPIM operating system and С-Вазіс 
Comptier The new "Versalloppy" Пот SD 
Compuler Products provides complete control 
tor many of the available Floppy Disk Drives, 
Both Mini and Full Size ҒО17718-1 Single Den- 


е Ad-on drives available 
• Assembled, tested and guaranteed by Lobo Drives. 
» Single or double density • Hard or soft sector * Write Protect 
e Capacity: Unformatted single density 3.2 megabits 
double density 6.4 megabits 
IBM format, 2 megabits 
e 500 KBS transfer, 77 tracks. 
• Shugart 800 Series Compatible 


LOBO 801R-1 Pes. Dual Cabinet with 1 drive .... Y. 
LOBO 801R-2 Pes. Dual Cabinet with 2 drives .......... $1025.00 


sity Controller Chip Listings tor Control Soft- 
double бес double density ware ате included in price. 


$650.00 СРМ lor SD Versafloppy 3100% 
TINENTAL = CORPORATION 


Visit Our new ені location! 
ШОЦОООЈ 102 MOU JNO [ISIA 


SHUGART 801R Ad-on disc drive ...................... $449.00 


DIGITAL PULSER 


The ultimate іп speed anc ease о! operation, Simply connect ctip teada to 
positive and negative power, then touch DP-t's probe to a circult nodo. 
automatic polarity sensor detects circuits high or юм condition Depress 
{he pushbutton and trigger an opposite polarity pulse Into the citcuit Fast 
froubleshooling includes Injecting signals al kay points In TTL, OTL, CMOS 
or other popular circuits Test with singte pulse ог 100 pulses per second 
via bulit-in dual control push-bullon; bulion selects singe shot of con- 
linvous modes. LEO Indicalor monitors operatiag modes by Hashing once 
far single puise ог continuously for a pules Irain: Completely automatic, 
pencit-aize labrileld pulse generator for any family of digital circuits. Out- 
put: Tri-stato. Polarity: Putse-sensing avto-poterity. Gyne and Source: 100 
mA Pulse Train: 100 pps. LED indicator: Flashas for single pulse, slays 111 


tor pulse train 
CSC Mode! DP-1 Digital Pulser—Net Each..,..... 7446 $71.20 


Logic Probes and z SALE 


= Е Digital Pulsers © 


CSC logic probes аге Ihe ultimate toot tor breadboard design and testing. 
These hand-held unite provide an inslant overview of circuit conditions. 
Simple 10 use, just clip power leads to circuit's power supply, set logic 
family switch to TTUOTL of CMOS/HTL. Touch probe to 19st node. Trace 
logic tevels and pulses through digital circulis. Even stretch and latch for 
eaay pulsa deteciion Inetant recognilon of high, low or Invalid tevels, open 
ees and — A T нена — quickly, — MODEL LP-2 
y. HI (Logic "1" LO (Logic Also incorporatas blinking pulse detector. 

ед. Hi and LO LEDs blink on or off, tracking "1" or "0" Жын square Economy version of Model LP-1. Safer m voltmeter. More accurate Ihan 
wave Irequanciss up 10 1.5 MHz Pulse LED bilnks on Гог Ys second during а scope input кармалоо: 300,000 ohms. Minimum Detecjable Pulsa; 300 
pulse traneliton Choice 01 Ihres modeis 10 төө! Individus! aquiremenis; ne. Maximum input Signal resumen 5 MHz. Pulse Detector (LED) High 
бикуни. project and apasd of lagie circults speed train or single event. Pulse Memory: None. 


MODEL (ға СЭС Model LP-2 Logic Probe —Net Each. ..... ..... Үз«46 $23.70 


Нап ад құраны рн providas Instant reading of logic tevais tor TTL, OTL, MODEL LP-3 

HTL oF CM : 100,000 ohms. Minimum Detectabte Pulse: High speed logic probe Captures pulses 88 shori аз 10 ns input Im: 

біле. калае MIR input Signal f , Pulso Detector (LED): pedsnce: 500.000 ohms Minimum Detectable Pulse: 10 ns Maximum Input 
d. A {rain ec aingia event. Pulae : Pulse or laval transition Signa! (Frequency: 50 MHz Pulse Oetector (LED): High spsed train or 

i ied and atored - singlo event! Pulse Memory: Pulse or tevel tranaition detected and stored 

СБС Model LP-1 Logic Probe-— Nel Each ...,,....., 3396 $42.70 aq 


Visit Our New ea location 


VDB- 8024 Y Video Display Board 
With On-Board Z80 Microprocessor 


* Pull v)t haraccn da 25 beww Пішу 
* 4 raracto ns «Марш Es. High Kasten 
tion 7 (10 Muir 


$230 KIT 
SBC-100 Single Board m— 
with On-board RAM, PROM, CTC 


е Four Chanpet Countcr/Tumcet e ZH0Ccotral Proceraing Urit 
(есте; © 1094 ко Haniom Ассста Ма ағызу 

* Sofrearc Programmable Baud Нас ә HK хш» о Available FROM 
Generator 

е S-100 Bus Compatibic 

* No Front Panc?! Required Kr Operation 

* Optional Үссігнгені Interrupts 


э 96 Ujpcr umi lacr Cams Character 
* X2 Special hurorter Set 
» 128. Алита) umet l'rogeninmahik 
а Кофата v und Dos hae Characters 
е Compnite Videnthstpur * Fall Cursor Control 
* perite MT РЕ ТТР © Forward und Reverse Scrolling 
srl Vico Naty ais Capabtlits 
«ЕК ikes fadepeméen Яш Ikari * Opernics ux un һкісрсімісті Termina) 
Sh men * Vartahte S reed Dinplux Raw 
© Un нат Z0 Microgrrax waer * Winking. Unifertining, Fickd Reveme, 
© Gikch ерш Ficld Protect and Cambia. 


А Complete Microcomputer on a Board 
«УМ Coatral Vrnccsedug Гай with ТБН a Та» Ubi dure cal Miata 10) Purse (720th 
* Багае! Input мк! Сана Panis 3 ШЕ» 


1 PRIORITY ONE  ELECTRONIGS с 
46723B Roscoe Blvd. Sepulveda, CA 91343 


Terms: Visa, MC, BAC, Check, Money Order, C.O.D. U.S. Funds Only. CA residents add 6% sales tax beo "an tiu is 
Minimum order $10.00. Prepaid U.S. orders fess than $75.00 include 5% shipping and handling, Б. osos. мент. mri pm 
minimum $2.50. Excess refunded. Just in case , . „ please include your phone no. ар ee “ere 
Prices subject to change without notice. . к Er uf КАМ {Expandable i SR o аа-а 
We will do our best to maintain prices thru Sept. 1979. OEM and Institutional «aros lese Connie | EUM 
уны TC) 


phone orders welc welcome 21 з (213) 894-8171 894-8171 (800) 4 423-5633 inquiries invitea. 


ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800- 423- 5633 


f ructieem. 
© On Bout Колбага ast очрау 
© Kammas City Standen Сание 
interface 


ә FROM Programmer ІШІН on-Imerrt 

* Expemden precision for twn S100 
Сайып» 

ө Wine Wrng алса би синни сїгсүйїгү 

. jede "+ — a "ics ти 


a Ма Месси; ГНОМ or Mastin 


мш 
* PK thar СІҢ T Мнн іш НОМ 

e Мезенеу Елит шм! Change 

© fori Kamins anl Cline 

© ЖМИ Register Esene ani Chanute 
© Up to Peogrumiaalhe Пекина 

т Чим Sure iret ЖАМ oe ROM 


Moke HOO MOU J YO (ІД 


Clrele 342 on inquiry card. 
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Visit Our n 


$395" 


Shugart SA400, housed in an attractive metal case, 
complete with power supply and termination net- 
work. All you need to do is connect the drives to your 
expansion Interface. 


1410 


* All 128 ASCII Codes 
* 64 Displayabte Characters 
е 24x80 Screen Configuration 
* High Resolution using a 5x7 Dot Matrix 
e TTY-Style Keyboard Layout 
* Cursor Addressing and Sensing 
+ EJA Interface 
е Eight Selectable Transmission Rates up 
to 9600 Baud 
е Microprocessor Based 
* Remote Commands 
ede Altractive Styling for Contemporary En- 
vironments 
Hazeltine 1400 
same вв 1410 less numeric pad 
3 00 


A 
298% . „и 128 ASCII Codes 
е 94 Displayable Characters Including 
Lower Case 
* 24x80 Screen Configuration 
* High-Resolution Characters Using a 
7x10 Dot Matrix 
е ANSI Standard Keyboard Layout in- 
Cluding Numeric Pad 
* Cursor Addressing and Sensing 
* Dual Intensity 
* EIA and 20MA Interface 
* Nine Selectabie Transmission Rates Up 
to 18.2 KB 
е Auxiliary EIA Output 
* Remote Editing Commands 
е Standard or Reverse Video 
. Microprocessor Based 


ALL THE FEATURES OF THE 
“1500” PLUS... 


* Cursor Control Keys 

* Protected/Unprotected Data 

e Transmit Page, Line or Batches of Infor- 
mation 

ө Function Keys—up to 127 

e Tab/Back Tab/Auto Tab 

е Format Mode with Insert and Delete 
Line Kays 
31 Remote Commands Including "Ter- 


razne SC 


LL THE FEATURES OF THE 
"1510" PLUS ,.. 
Separate Microprocessor-Conlrolled Printer In- 
terface which aitows: 

е interfacing of both serial and paralial printers 

© Printer speed independent of communications 
baud rate 

* Printer control codes to be sent by the CPU 
and received by the printer without restriction 
or alteration of the terminal (especially uselul 
for wide carriage applications) 

* Information to be lransmilted direcily to either 
ihe printer or the terminal, or to both 
Operating Modes/Remote Commands; 

n aa Remote/Loca! Print; Printer On-Line 
withiwithout Display; Printer Off-Line 


PRICE DOES NOT INCLUDE SHIPPING 
° Use with TRS-80 770. 


* Parallel Interface CENTRONICS 779 PRINTERS 
* Continuous variable printing density — 


80-132 characters per line 
ә 5x7 dot matrix 
е Prints on plain paper, sheets, 
rolls, tan fold 
* Form thickness control 
* Horizontal and vertical -~ 
form positioning — .^ 
779-1 pinch roll шг 
779-2 tractor teet | ig, 
Reg. $1400 $1050% 7—9 


friction feed 
Сай for Discount Prices on Other Centronics Printers 


"E 
ж 


Reg. 51250 $950" 


ORDER TOLL FREE 1-800-423-5633 


582509 • Separate integral 12-key Numeric Pad | 


Visit our new retail location ` 
TRS-80 DISC 


Portable Miniscopes for 
Electronic Professionals on 


the Gol!!! The Standout 
Oscilloscope development of the 
decade!!! Now -30MHz, dual trace 
model. Compare the performance, 
then compare the price. 


1e sale Probes 1€ with purchase of scope 
» 30-Megahertz bandwidth е Accuracy 3% fuil scale. е Internal, Ine or external trigger. е Bat- 
terias and charger/transformer unit included е Graticule: 4x5 divisions, each division 0.25" e 
Time base: 1 micro sec. to 0.5 sec/div 21 settings е Verticle Galin: 0.01 to 50 Voltsidlv. 12 sat- 
tings • Size 2.9"H x 6.4"W x 8,570. 3.5 Ibs. е TEST MOST DIGITAL LOGIC CIRCUITS IN- 
CLUDING MICROPROCESSORS e, 


41-141 Deiuxe 10tol probe with 4 interchangeable tips .............. OMM ... $27.00 
41-37 Deluxe 101017101 probe with 4 interchangeable tips .................... 938.50 
41-180 leather carrying case 

MS-15 Single trace 16МН2........................ КОЛОҢ 

MS-215 Dual trace 15 MHz . ресе ЯРА 


.гь%%0ееггереоо 


3M Scotch? Brand 
DISKETTES 


Sides! Sectoring 
Density 
8" 


Soft-IBM 
Soft-IBM 
32-Shugart 801 
32-Shugart 801 
Soft-Shugart Dbi 
5" 
Soft-Shugart 54400 951.00" 


(TRS-80) 
Soft/10 SA400 $51.00* 
lisingle — Soft/16 Micropolis $51.00* 
*Price includes Kas-ette/10 Storage Box а $5.00 Value 
"DON'T SETTLE FOR ANYTHING LESS THAN SCOTCH" 
ACOUSTIC MODEM 


NOVATION CAT 
* 0-300 Baud 
* Bell 103 
е Answer, Originate 


Reg. $198.00 
Sale v» 00 


Price 
Box of 10 


1/single 
2/single 
1/віпдіе 
2/single 
t/double 


1/вілдіе 
1/91іпоіе 


100 MHz 8-Digit Cour Counter 


e». SALE 


REG, 85 


LOGIC MONITOR 1 


Trace signals through all types of digital circuits. Unit 
clips over any DIP 1С up to 16 pins. Each of its 16 contacta 
connects to a single-bit level! detector that drives a high- 
Intensity, numbered LED readout activated when the ap- 
piled voltage exceeds a fixed 2 V threshold. Logic "1" 
turns LED on; logic "0" keeps LED off. A power-seaking 
gate network automatically locates supply leads and 
feeds them to the LM-1's internal circultry. Saves minutes, 
even hours in design, troubleshooting, debugging of 
equipment. Voltege Threshold: 2 V x 0.2 V. Input im- 
pedance: 100,000 ohms. input Voltage Range: 4-15 V max. 
across any two or more inputs. Current Отаіп: 200 mA at 10 
V. 9120: 4" 1. x 2" w. x 1.75" d. when open. Weight: 3 ozs. 


CSC Model LM-1 — — fete. 


ғ 200 H2-100 MHz Range 

e 6" LED Display 

е Crystet-controlled timebase 

» Fully Automatic 

* Portable - completely 
selt contained 

s Size • 1.75" x 7.38" x 5.03" 

* Four power sources, I.e. batterias. 
119 or 220V with charger 12V with 
auto lighter adapter and external 
7.2,10У power supply. 


Sale $120.00 


ACCESSORIES FOR MAX 100: 
Moblie Charter Eliminator use power 
rom car battery Model 100-CLA 63.95. 
Charger/Eliminator usa 110 VAC 

Model 100 — CAI $9.95 Sale Price .......... 


бе PRIORITY ONE ” ELECTRONICS 
P'16723B Roscoe Blvd. Sepulveda, CA 94343 


Terms: Visa, MC, ВАС, Check, Money Огдег, C.O.D. U.S. Funds Only. CA residents add 6% sales tax. 
Minimum order $10.00. Prepaid U.S. orders less than $75.00 include 5% shipping and handilng, 
minimum $2.50. Excess refunded. Just іп case .. . please include your phone no. 
Ргісез subject to change without notice. 
We will do our best to maintain prices thru Sept. 1979. 


OEM and Institutional 
phone orders welcome (213) 894-8171, (800) 423-5633 Inquiries invited. 


ORDER TOLL FREE 1-800-423-5633 


|UOWOOO} 10}ӘЈ МӘШ ING 


ЧОЦООО| 10191 MOU INO ISIA 


Circle 312 on inquiry card. 


HICKOK LX303 
$7495 * 


5%, 3% digit 19 

Range DVM. %2" LCD displays 

runs 200 hrs on 1 battery. 10 Meg 

Ohm Input. 1 yr. guarantee, made in 
U.S.A., test leads included. 


Avaliable Accessories 
RC-3 115У AC Adapter ..... ne e 
сс-3 — Padded Vinyl 


Carrying Case 
¥P-10 тр DCV Probe Adapter] 
Protector 10Kv .............. $14.95 
VP-40 40Kv DC Probe $35.00 
C8-1 10 Amp Current Shunt ...... $14.05 


"FREE 


Just for Asking. 


НІСКОК LX303 574.95. 


RS232 & "D" TYPE CONNECTORS 
P в Piug-Male S ж Socket-Feralo C e Covar-Hood 
PRICE 
. DESCRIPTION 
Pin Male 
9 Pin Female 
9 Pin Cover 
15 Po Male 
15 Pin Female 
15 Pin Cover 
Pin Mate 
2$ Pin female 


PII T 


BESSBSRERRRREERERRS 
s 


37 Pin Femate 
37 Pin Cover 
50 Pin Male 


ое 
§0 Pin Female 


e Nee ДА 
WM data! 
$0 Pin Cover * 


Hardware Set t2 pairs 
Connector tor CENTRONICS 700 SERIES: 
Amphenol 57:30360 for back ol Centromcs 700 Series printers 
14—$900 5up—$7? 50 


BEERUSSRRRORREDEGEI 


‚ ма 
dessus 


Б, 


$1008TQ 50100 Cont, 125 сиз WP 
SOLDER TAIL on 250 spaced tows ior 
VECTOR IMSAI CROMENCO mother 
boards GOLD plated 

$. 

$1.50 
БЭЮЗЕ 80100 Com = 125 cite PIERCED 
SOLOER EYELET іше GOLD 

t4 Se нм 

ыш 9260 


Other Popular Edge Connectors 


y 02244. SSE 2244Схим 156 cre MERCED Оо ҰРЫ 2044Conl 158 сіта WIRE 
SOLDER EYELET tails GOLD plated WRAP танія. GOLO. 
+24 

33.40 


10-24 14 
$2.20 53. sh 


Сох КАВА уш Card Guides 5/11 00 


V APPLE PL 


3 LEVEL GOLD WIRE WRAP SOCKETS 


| Sockats purchased "— n MÀ me 
| 19 


m жн 


ТТІ 

ТТІ 

ЕЕЕ 
ud 


LE IE. 


1.45 1 35 1.20 
АП sochels are GOLD 3 lavel closed entry. 216уеі Tail, Low 
Pralile, Tin Sockets and Dip Plugs available. CALL FOR QUOTATION. 


m 
? 

= 
ө 


4 


TITE — 34OX2IH 


ME DNUS EC 
„ШШ? EPA 
HIT ІШІҢ 


ШІ 


UGBOARD 


ector 4609 Peripheral Intertace Plugboard for construction of custom circus. 
Bree compatible with n ll, Commodore РЕТ and Super Kim microcompulers 
Three connectors, in ition to the standard 25/50 system bus. are available for 
Input/outpul. A 20/40-contact card- -edge connector, fabricated on (he rear of Ihe 
board, mates with a 3-M type ribbon connector Alternatively. а righl-angle 
soider-tall header may be positioned in this same locaton The ыз, 608 also 
accomodates Ihe miniature SIP-type connectors which may be placed on the 
DU in mid-board 

10-24 


FREE BATTERY with your meter. See our i Ad for many other connectors. 


19. 795 517. 96 es 96 
ү W 


8803 
MOTHER 
e080 FOR 
3100005 


95 mm. 


© ONG кому росе Эма ж 7 маса 
CAS tes puis) ied CA Фау 


3677 96"14.5" 


$10.90 
3677-2 8.5 4 4.5" 
$9.74 


бап. Purpose D.I.P. 
Boards with Bus Pattern 
tor Solder or Wire Wrap. 
Epoxy Glass 1/16” 44 
pin ccn. spaced 156 


8600V 
Unwersal Microcompuler processor 
plugooatd. use win S100 bus Com 
plete with heal ль 8 hardware 5 3 x 
10" x 1/16 
10-24 


1-4 
$19.95 $18.96 


on " sa 

“ Et we px сомды бэ 

өкім соқса io өлі корын ыл 3682 $.5"x4.5 

сна $10.87 

* М 11 ұмы edi 100 саналу (2 
атана 12S 0000071 тіп 290 ме мыс 
Ус puri поле 01-7 or тагу М racat- 
Шет рса Che ERES 19 PAM! ERO йл 
ім 


3600- 
CARD EXTENDER 

Card Extender has 100 con- 
tacts 50 per side on .125 
centers-Attached connec- 
tor-is compatible wlih 
S-100 Bus Systems. $25.83 
3890 6.5" 22/44 pin .156 
ctrs. Extenders .... 


=? d ne 3662 6.5°°x4.5" 
Hi-Denaity — Dual-In-Lina 
Plugooard tor Wire Wrap 
wilh Power & Gro. Bus 
Epoxy Glass 1/76” 44 


pin con. spaced .156 


5.9 
$17.95 
8801-1 
Same 25 8800V іксері pue. fess power 


buses & heat sink 
1-4 5-9 10-24 
$12.18 


Price: 
7% $29.50 


116 = BOARD 


.042 dia holes on 
0.1 spacing for IC’s 


беруда 

* ского HQ сәтпен pog AENA ЧЫ agted cj 
Бе бб LO А ст с] 

© шри e SV ae (40410 МР 2 ү 10 (7 
ж Costes қаған we ум Ми, 170-773 ean ҚҰС 


. p JE 
> фиш айди VOR Vase cour d 


$7.65 
3662-2 9.6 "x4.5" 
1.4 
P pattern piugboards tor 


IC's Epoxy Glass 1/15" 


$15.22 — $13.79 44 pin con. gan 156 


TRS -80/APPLE 
MEMORY EXPANSION KITS 
41165 RAMS 


тот Leading Manufacturers 


(16Kx1 200ns) 


8 for $75.00. 


‘Add $3.00 for programming Jumpers. 


for TAS-80 Keyboard 
PANA 


yat 


14 pin Low Profile À 
10/$2.10 100/$14.00 | 
16 pin Low Profile | 
10/52.20 100/$16.00 | 
24 pin Low Profile | 
3/$1.00 40/$10.00 
40 ріп Solder Tail 
| 3/$1.00 40/$10.00 © 1 
.24 pmi 2 Bug with 


14 & 16 PIN 
GOLD 3 LEVEL 
WIRE WRAP 
SOCKES 

14 - G3 100 for 
$33.00 

16 - G3 100 for 
$33.00 

50 of each for $35.00 


G6 v4$ £O0£X1 MOMO2IH 


Phenolic 
PART NO. SIZE 
S4P44XXXP — 4.5x6.5" 
189P44XXXP 4.5х17" 


+ 
N 
ӨӨ 
co 
© 
с? 
x 
= 
x 
О 
x 
2 
г 


4.5x6.5" 
4.5xB.5" 
4.517" 
8.5317" 


" PRICE: 518. 
si | MEMORY MEMORY 
2102LIPC Low Power 450ns іп lots of 25 $1.10 
2102AL-2 Low Power 250ns in tots of 26 $1.25 
| 2114-31. 1Kx4 300 ns Low Power 8/$50.00 1. 
5257-31 4Kx1 300ns Low Power . — 
2708 Әк 450ns EPROM 
2716 16K 5 Volt Only EPROM 


255 


315-5 same m 315 
bur wih H^ ber te 
iccomodaw "S100" 
boards. 


PRICE $19.98 PRICE: oe 
STANDARO 


VISE HEAD 


I ЕОЕХІ ЖОЯ2ІН 


PRICE: 813.49 


303 
PRICE: 914.49 


ж PRICE: 


wiih precision nilie lens. 
$18.49 = a 


thermoplastic 

moval. New wie clip design permits ff: 
ssy installalion and removal of 
fluorescent tude. Comes with plastic 
shield to protect tube from soiling and E 


ack, ang x ІШ 


PRIORITY ONE' | ELECTRONICS о 
16723В Roscoe Blvd. Sepulveda, СА 94343 


Terms: Visa, MC, BAC, Check, Maney Order, C.O.D. U.S. Funds Only. СА residents add 6% sales tax. 
Minimum order $10.00. Prepald U.S. orders less than $75.00 include 5% shipping and handling. 
minimum $2.50. Excess refunded. Just ІП case .,. please include your phone no. 
Prices subject to change without notice. 
We will do our best to maintain prices thru Sept. 1979, 
A-413 hand installing | phone orders welcome (213) 894-8171, (800) 423-5633 


ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5633 


{| wipe OPENING 
PANAVISE TILTS, TURNS, AND \ Шы > E 


ROTATES TO ANY POSITIQN. 
IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 


< PRECISION | 


TEST 
EQUIPMENT 
CALL FOR 

SPECIAL PRICES 


WRAP POST 
for .042 dia. holes 
(all boards on та page) 
TAUT pkg. 100. 2.34 
TAUM pko. : 
1000 ..... $14.35 * 


HICKOK LX303 $74.95 


OEM and Institutional 
inquiries invited. 


ASCII Keyboard Kit $79.95 


Assembled and Tested $ 95.95 
e Single +5V Supply • Full ASCII Set (Upper and Lower 
Case) е Parallel Output • Positive and Negetave Strobe e 
2 Key Rollover е 3 User Definable Keys е P.C. Board 
| Size: 17-3/16" X 5" » Control Characters Molded on Key 
Caps * Optional Provision For Serial Output 
OPTIONAL: Metal Enclosure $27.50 е Edge Con. $2.00 * 
Sockets $4.00 е Upper Case Lock Switch $2.50 • Shift 
Register (For Serial Output) $2.00 

Dealer Inquiries Invited 


Apple П 1/0 Board Kit 
Plugs into Slot of Mother Board 

e1 8 Bit Parallel Output Port (Expands to 3 Ports) е 1 Input 
Port e 15mA Output Current Sink or Source е Can be 
used for peripheral equipment such as printers, floppy 
discs, cassettes, paper tapes, etc. • 1 free software listing 
for SWTP PR40 ог ІВМ selectric. 
PRICE: 1 Input and 1 Output Port $49.00 

1 Input and 3 Output Ports $64.00 
Dealer Inquiries Invited 


Assembled & Tested 
$259.95 © Complete 


Venus 2001 Unit with 4K Memory 
2 ! and Video Driver оп | 
video Board Eprom assembled | 
and tested $339.95 | 


OPTIONAL: * Sockets $10.00 

« 2K Memory $30.00 ..9 95 
| «4K Memory $60.00 kit 
e Video Driver Eprom $20.00 


eS-100 plug-in е Parallel keyboard port 
| On board АК Screen Memory (Optional). On board Eprom 

(Optional) for Video Driver or Text Editor Software. 

Up and down scrolling through video 

mermory Reverse Video, Blinking Characters. 


a D MHZ 
DUAL TRACE 


Display : 128 ASC11 Characters 64 x 320r 32 x. | PORTABLE 

16 Screen format (Jumper Selectable). 7 by 11 Dot SCOPE 

Matrix Characters. Ax an 5555 : 

p —AAà € É—QÁ— SBOAÁl amaz ng e f а 
American or European TV Compatible | Dual trace 2-channel: separate, J мов 


(CRT Controls Programable) Dealer rove vin invited 


32-K Static RAM $499, кт 


е S-100 Plug-in * Kit includes P.C. board, ali parts 
and assembly manual • Uses 2114L, 450 nS. 
І.С. sockets - $20.00 
P.C. BOARD BY S-100 CO. 


16-К Static RAM 5249, кт 


• 5-100 Plug-In КИ includes P.C. board, all parts and 
assembly manual. Uses 2114L 450 nS. 
Sockets - $10.00 
Add $40.00 for 300 nS (AMHz) RAMS 
P.C. BOARD BY WAMECO 


7-80 cpu $425. кт 


е S-100 Plug-in Kit includes P.C. boards, all parts 
and assembly manual. 

FEATURES: 2MHz operation * S-100 plug-in 
| * Power-on jump % On board provision for 2708 


ELECTRONICS WAREHOUSE Inc. 
(optional at $12.95). 


15820 Hawthorne Boulevard 
Р.С. BOARD BY ITHACA AUDIO 


Lawndale, CA 90260 
244 BS Tt September 1979 ы Circle 130 оп inquiry card. 


MS 230 


chopped or alternate modes. е 30 megahertz 
bandwidth. * External and internal trigger. 

e Time base - 0.05 , Microseconds to 0.2 SEC/div 
21 settings * Battery or line operation. 

е Line synchronization mode. 

| ө Power consumption less than 50W. е Vertical gain - 
0.1 to 50 volts/div- 12 settings. ° Size: 2.9” H 6.4" 

| W8.5" D. $ Weighs only 3.5 Ibs. with batteries. 

e Complete with input cable and rechargeable 
batteries and charger unit. 

OPTIONAL: Leather case $45.00 * 10:1 probe "т 00 
(2 (ог %49.00) 


MS -215 
15мн2 Dual Trace Portable Scope $399. 


| MS-15 15 мн? Single Trace Scope 5299. | 


SHIPPING $3. 50 / California residents add 6*6 sales tax 


(213) 370-5551 


РЕТ SPECIALS 


FREE! UP TO $170 IN 
2 MERCHANDISE 
WITH THE PURCHASE OF ONE 


OF THE FOLLOWING PET-CBM 
ITEMS!! 


РЕТ 168 16K full size graphics keyboard 
PET 16B 16K full size business keyboard 
PET 32N 32K full size graphics keyboard 
PET 32B 32K full size business keyboard 


Circie 1 on Inquiry card. 


шт FREE* — KIM-1$159 tadu s3oror Powersu SYM-1 $222 
$ 995 $130 ВАЅ-1 Microsoft ROM Basic for SYM $ 85 
$ 995 $130 — Memory Plus $199 
$1295 $170 — SEA-16 New 16K Static RAM $325 


$1295 $170 — Seawell Motherboard-4K RAM 


ASK ABOUT 


PET 188 16K small keyboard, integral cassette $ 995 $130 
РЕТ 328 32K small keyboard, integral cassette $1295 9110 
PET 8K 8K small keyboard, integral cassette $ 795 $100 
PET 2040 Dual Disk Drive — 343,000 bytes 


space 
KTM-2 Synertek Keyboard and 
Video interface with Graphics 


$1295 $170 Capab 


ility $290 
; EDUCATIONAL PET 2040A Single Disk Drive — 171,000 bytes 895 $115 ic S- 
MEMO DISCOUNTS PET 2022 та Faad Printer y ; os ; ia RAM 16 4MHz 16K Static S-100 5270 
; ressure Feed Printer 4 n i | 
=® РЕТ C2N External Cassette Deck $ 95$ 1? As ERI еріді RAM % p 
IEEE - RS232 Printer Adaptor for РЕТ $ 79.50 6550 RAM (for PET 8K) $13.90 
BETSI PET to S-100 Interface & Motherboard $119.00 WRITE FOR 6502 AND 6502 Microprocessor Chip $ 9.95 
PET Connectors- Parallel or IEEE $ 225 S.100 PRODUCT LIST 6522 VIA $9.75 
- Cassette Port $ 1.60 6520 PIA $10.50 
Personal Information Management System— $ 890 BOOKS 
Add $3 (ог PET program cassetle . : 
proiect a dus cover з FREE! шїї — 5s 
MICROCHESS for PET (Peter Jennings) $ 17.90 а 6500 Pearammina Manual (MOS) $ 650 
РЕТ 4 Voice Music Board (MTUK-1002-2) $ 4900 == — Pronram imn a Microcomputer-8502 S 890 
Music Software (K-1002-3C) for PET 51900 UP TO S170 1М 7977 Home Computers o 5290 
CmC Word Processor program for PET $2500 MERCHANDISE антты ашаны зе 
Bridge Challenger program for PET $ 13.50 ‚ ЗМ “Scotch” 87 disks /$31 
БА ЗМ "Scotch" 5" diskettes SALE 10/$35 
Adventure 1 for 24K PET 5 7.95 Е 0 
Tunnel Vision/Kat & Mouse-maze $ 795 Verbatim 5” diskettes 10/827 
Graphics Utility Package for PET $ 13.50 (Write for quantity prices) 
Stimulating Simulations-Book & PET tape $ 13.50 Cassettes (a// tapes guaranteed) 
Kite Fight - 2 player action game $ 7.05 Premium quality, high output lownoise in 5 
Write for PET Software List screw nousing with labels: 
Auto-Repeat Hardware for PET $ 24.50 C-10 10/5.95 50/25.00 100/48.00 


Word Processor for PET — Machine Language 
version. Ашо scroll, insert, delete, form letter append, etc. 


BK Version $ 2400 16K or 32K with disk $ 95.00 
* Amount of Free Merchandise with Purchase of PET-CBM Item. 


Minimum Order $10.00 


C-30 10/7.00 50/30.00 100/57.00 
115-A E. Stump Road 


A B Co m D ute FS Montgomeryvilte, PA 18936 


(215) 699-8386 


WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


* FPB-1 FRONT PANEL BOARD 
Hex Displays, IMSAI Replaceable ...... $54.95 
ж FDC-1 FLOPPY DISC CONTROLLER BOARD 
Controls up to 8 Discs .......................... $45.00 


'* MEM-1A 8K BYTE 2102 RAM Board ....$31.95 
ж MEM-2 16K BYTE 2114 RAM Board ....$31.95 
ж CPU-1 8080A CPU Board 

With Vector Interrupt ........................... .$31.95 
Ж EPM-1 4K BYTE 1702A EPROM ........ .$29.95 


ж EPM-2 16K or 32K BYTE EPROM 


2708 or 2176 interchangeable . ...$30.00 
ж QMB-9 9 SLOT MOTHER BOARD 

Terminated ............................................. .$35.00 
* QMB-12 12 SLOT MOTHER BOARD 

Terminated _............................................ .$40.00 
* RTC REALTIME CLOCK 

Programmable Interrupts .......... еее. -$27.95 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 
iO BOARD WITH CASSETTE INTERFACE. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 


е 
[WINC/ ne. WAMECO INC. 111 GLENN WAY #8, BELMONT, СА 94002 (415) 592-6141 


Circle 387 on inquiry card. 
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Circle 384 on Inquiry card. 


- 


"ТІКІ. © т | о, Е ҮҮТ. 
o | | | 
o 9 © 
Ф YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS — 
| J OTRS-80 Complete Systom DISK DRIVES NOW IN STOCK! Centronics 730 
includes: CPU/Keyboard, Power Supply, REG. OUR 
Video Monitor, Cassette Recorder, Manual, ET as —: price РАСЕ | Same as Line Printer Il 
and Game Cassette. Level It - 4K RAM 5 5800 556700 Special 1st 25 units sold 
"1 @Line Printer TAS-80 Complete System 
Disk вме! II 16 К НАМ $ 98800 $764.10 5 850 Вед. $ 895 
эрү үч те CET EET 
L è f ! 
P] @ Verbatim Diskette Ота н wma ыла) Anadex 9500 
ironis 1595. 1400 00 ER 5 A 
e б“ Anadex DP-8000 Printer $1295.00 $9500] Similar to Line Printer Ill 
Centronics РЇ Printer % 534.00 & 445.00 
е Trendata 1000 $149500 5129500 $1,295 Reg. $1,999 
ей | dieat E ы $ 19900 % 98006 + All printers include cables 
з q si 4 ites 4 Ne There are new developments every day— 
n -— 10 4 mn : — write or call for the latest Information. 
attes аа. | i 
а i 3 5 3000 5 2100 Outlet Hours: Mon.-Fri.; 8 am.—7 pm. = 
10 $ 10000 $ 60.00 ы 
С-10 Савенев 5 $ 495 S 450 Sat. 12—5 pm. Ф 
ә ТЕР эже. QD 
C-a0 Cassettes 12 $ 289: 5 2395 “ 
% Paper (92^ x f tanfold; 777 Henderson Boulevard N-6 P - 
3500 sheets) 5 3500 $ 20.959 Folcroft Industrial Park | 
a! Model List Price Our Price | Foicroft PA 19032 
| Level ІІ-4К $608.00 $628.20 $ (215) 461- -L 
Level !—16К 398800 $830:20 | (215) 461-5300 2 
Expansion interface 9299.00 $269.10 D TOLL FREE 


BUILD YOUR OWN LOW COST 


MICRO-COMPUTER 
POWER SUPPLIES 


14800) 345-8102 “Orders oniy! 


FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE . . . [^^ 


FOR $-100 BUS, FLOPPY DISCS, ETC. | 


POWER TRANSFORMERS (wirH MOUNTING BRACKETS) 


ITEM  USEDIN PHÍ. WINDING SECONDARY WINDING OUTPUTS 
NO. KIT NO. TAPS 2x 14 Vac 


T1 1 2х2,БА 
То 2 2х3.5А 
T3 3 OV, 110V, 120V 2x9AÀ 2x2,5A 
T4 4 OV, 110V, 120V 2х4.5А 


POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
[TEM USED FOR +8 Vde —8Vdc @+16 ӧс 6-16Удс 


KIT1 18 CARDS SOURCE 18А 
SYSTEM SOURCE 25А 

DISC SYSTEM 18A 

DISC SOURCE 8A 


2x8 Vac 


2х9А 
2х12.5А 


OV, 110У, 120V 
OV, 110V, 120V 


3A 


1A 


2x24 Vac 


2x2.bÀ 
2x4.5A 


+28 Vdc 


SIZE 
WxDxH 
gas" x dis" x 315" 
334" x 49" хау” 
334" x 438" x 316" 
334" x 358" x 3a" 


SIZE WxDxH UNIT PRICE 


12" x6" x47" 46.95 
12^ x6" x 478" 54,95 
14° x6" x 478" 62.85 
10" x6" x 4%" 44,85 


4А 
ВА 


EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 


PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


REGULATED POWER SUPPLY “R2” assy. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5” (D) x 5" (Н) 


, $69.95 


SPECS: +5V +1%, @ SA, +24V, +1%, @ БА. OVERCURRENT PROTECTION AND +5% ADJ. FOR BOTH VOLTAGES. 


REMARK: IDEAL FOR ROCKWELL AIM-65 MICROCOMPUTER, ALSO —5V, @ 1A OPTIONAL, $5.00 ADDITIONAL. 


SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF, RESIDENTS ADD 0% SALES ТАХ, ОЕМ WELCOME. 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 


Telephone: (213) 633-8327 


MAIL ORDER: 
P.O. BOX 4296 
TORRANCE, CA 90510 


| VISA | 
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STORE: 
7245 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 
STORE HOURS: 9 AM-6 РМ 


Сігсів 354 on Inquiry card. 
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250NS! 


(450 NS RAMS!) 


Thousands of computer systems rely on this rugged, worki- 
horse, RAM board. Designed for error-free, NO HASSLE, |: 


USES 2708's! 


“| Thousands of personal and business systems around 
.| the world use this board with complete satisfaction. 


| Puts 16K of software on line at ALL TIMES! Kit features | S¥Stems use. een 
'| atop quality soldermasked and silk-screened PC board|| KIT FEATURES: Mer 


1. Doubled sided PC Board with solder Blank PC Board w/Documentation | . 
mask and silk screen layout.Gold $29.95 


and first run parts and sockets. All parts (except 2708's) 


are included. Any number of EPROM locations may bell раев contact fingers. Low Profile Sockel Set...13.50 жез. | 

disabled to avoid any memory conflicts. Fully buffered 1 ikome = Шы. a Support IC's ba Regulators) | ге 

and has WAIT STATE capabilities. 7 теу 2.160 опа! а80езз ап0 088  aypass CAP's (Disc & Tantalums) | 09200 
OUR 450NS 2708'S ASSEMBLED 4. ш" is jumper selectable to pin $4.50 M | 
ARE 58.95 EA. WITH AND FULLY TESTED ASSEMBLED AND FULLY | --s0e 
PURCHASE OF KIT ADD $25 5. Pt ры regulators are provided BURNED ІМ ADD $30 52. 


16K STATIC RAM KIT-S 100 BUSS 
unm 

$ ke mimic ee а 

279 «| та 


PRICE CUT! 45:4 p | 


EEZSSEDEEBEREEEBRSN ee 


rax dn 1866 


FULLY FULLY STATIC * пає 200 
STATIC, AT AT DYNAMIC PRICES өле 
DYNAMIC PRICES mbar Bici 24% 
ЕТТІ е “= ak " ` +000 

WHY THE 2114 НАМ CHIP? : = ри 
үйме ішегі e WIT pesca моўнай t AGNES four separate 4K Blocks. - KIT FEATURES: 1, Addressable оп 16K Boundaries меге... 
labiiy. and quay wil ај be good Next. те (Cromemco Standard) Allows up lo S12K on 2. Uses 2114 Static R vo 
2114 is FULLY STATIC! We feel this tá ONLY line! ri E 1 чаки 200 
"| way to go on Ihe S-100 Buss! We've all heardthe 3. Uses 2714 (450NS) 4K Static Rams. 3. Runs at Full Speed "90 
HORROR stories aboul some Dynamic Ram 4 ON BOARD SELECTABLE WAIT STATES š гер 
Boards having trouble wilh OMA and FLOPPY 5 Double sided PC Board. with solder mask and FOR SWTPC 4. Double sided PC Boa rd. Solder 2500 
ara lm - — on —À ж Silk p layout. Goid plated contact fingers 6800 BUSSI ` "298 
Stalie RAM S the 2114 stands oul! Notalldk sialic 9 Kit includes ALL parts and sockels о mask and silk screened layout. |-**e 
*| Rams are creatad equal! Some of the other 4K'& 8 PHANTOM is jumpered to РІМ 67 Gold fingers. pese 
Ln — Ө 5 a under 2 ampa TYPICAL fromthe 5 AI P —1 
d of our competitors 18K boss - -—3À C 10. Ow "PC Board can be populated as any ASSEMBLED AND » arts and Sockets included е 
Бер бг а (НОЕН Беа Me enel ana — TESTED - $30 6. Low Power: Under 2 Amps -- 
BLANK PC BOARD W/DATA—$33 Typical ө +! 
LOW PROFILE SOCKET SET—$12 ASSEMBLED 4 TESTED—ADD $30 || BLANK РС BOARD—$33 COMPLETE SOCKET SET—S12 | еее 
SUPPORT IC'S & CAPS—$19.95 2114 RAM'S—8 FOR 569.05 SUPPORT IC'S AND CAPS —$19.95 ee 
dll 
CITI] 
NEW! ОЛ. COMPUTER SOUND CHIP PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 1424 
AY3-8910. As featured in July. 1979 BYTE! А fantastically FACTORY CLOSE OUT - SPECIAL PURCHASE! ese 
powerful Sound & Music Generator. Perfect for use with any 8 Bit #16KRA | “әсе 
Microprocessor, Contains: 3 Tone Channel, Noise Generator, 3 -—— 
Channels of Amplitude Control, 16 Bit Envelope Period Control. - i = 95 | wwe. 
2-8 Bit Parallel 1/0, 3 D to A Converters, plus much more! All in 1 6K 5 1 00 Оупатїс Нат Воага $1 49. e 
one 40 Pin DIP. Super easy to interface to the S-100 or other ORIGINALLY PRICED AT $429 eacht “559 
busses. аб 
SPECIAL OFFER: $14.95 each Add $3 for 64 раде Data Manual.) We purchased the remaining inventory of PT's popular 54% 
Initial stock very limited FIRST COME FIRST SERVED! 16К Бат Board when they recently closed their plant. bres d 


Z-80 PROGRAMMING MANUAL 
By MOSTEK, or ZILOG. The most detailed explanation 
ever on the working of the 2-80 CPU CHIPS. At least 


Don't miss the boat! These are brand new, fully tested, | “cee 
ASSEMBLED and ready to go. All are sold with our |22599 


one tuli page on each of the 158 2-80 instructions. A standard 90 day limited warranty!! wey 
MUST reference manual for any user of the Z-80. 300 72 Page Full Manual, Included Free! н a 
pages. Just off the press. ў ah 
NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. o 

908 


Digital Research: Computers 
(OF TEXAS) 
TEXAS 75040 е (214 


TERMS: Add 50€ postane we pay whango Orders unde $15 add 756 pinding 
Na COD We accept Visa. MasterCharge and Ameca Express сіне Tex 
Res add 5% Tax Foreign orders texeepl Canada add Pf. P КН ӨП дү Money |. 
Bark Guarantee оп i] items 


) 271-2461 


a P.O. Вох 401565 е GARLAND, 
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Computer Products 


Rockwell АІМ-65: The "ciant 
In Microcomputers 


АНША compotible machine with 
on-board printer and о real key- 
Босгаї 


The €xidu 
SORCERER 


Fiexibilly is ihe key. The Sorcerer Computer gives you the flexibility of using ready-lo- 
nun. pre-packaged programs or doing yout own thing and personalizing the programs tor 
yoursall. Which ever you choose. the Sorcerer is the personal computer thal speaks your 
language. 

The Sorcerer also provides full graphics capabilties. Each characler, formed by an 8 n & 
doi cell. can be programmed as а graphic symbol set, High resolution (512 x 240 
addressable points) gives a total of 122.880 locations for super animation and exiremely 
tighi piotting curves. The alphanumeric set gives 64 x 30 characters on ihe video screen 


PART NUMBER: SYO-5018A 
With 16K of memory $1150.00 


$375.00 w/1H RAM 
$450.00 w/4H AAM 
АН assembler/editor in ROM: $80 
BH BASIC in ROM: $100.00 
Power Supply: $59.95 
Cose of НІМ-65 $49.95 


Special Package Price: $599. 00 
AIM-65 (4K), Power Supply, Case, and 8K BASIC ROM 


NOVATION ж” 


(Өле) Ж $189.00 


TEXTOOLZIP ІР TI 
PRICES Sockets quam. 


ACOUSTIC MODEM 
Feotures Include: 300 Baud 
Ый кедри Bell 105. Қайыр 


Cassette tape inlerace алб 
жирапмеп provisions Tor 
hwo 5-100 canneciors. This 
"Do-H-sl^ Bonrd will aiso 
Based on те powerful 280 program ihe 2716 2K 
CPU. thls kil 18 an ideal EPROM 

introducilos ta micropro- Kil $249.95 
cessors. 11 hae an on-board Ати and Taid $399.95 
keyboard and disptay. plus 


SD SYSTEMS 
SBC-100 
An 5. 190 өдіс boara com 
puler 2-80 CPU wilh 1024 
bytes o! RAM Вто 32K byles 
packages. о! PROM Sera l О рон 
Reg -51995 Special Price- x 3239.95 


PROTO BOARD 


Includes gold plated 
lingers, 5-100 size. holds 
72-18 pin dips. sccomo- 
dates all d thru 40 pin dip 


SD SYSTEMS 
2-80 STARTER KIT 


16 pin Zip Dip IU $5.50 
24 pn Zp Opti $7.50 


pnm ZpOpt $10.25 INSERTION FORCE 


516.05 PART TSX-140B] a:iempiea 


LEEDE X MONITOR 
* 12" Black ond White 

* 12MHZ Bandwidth 

е Handsome Piastic Cose 


$139." 


TAS BO'AFPPLE- MEMC TAS -80° APPL 


JADE М 
EKORNES TON KITS For 
ТН5--80. Apple, & Exidy 
41165 


Everything 8 person needs to 
add 16K of memory. Chips 
| come neatly packaged with 
easy to follow directions. Іп 
minutes your machine is 
ready for games and more 
advanced software. 


$82.00 


HIGH QUALITY 13 INCH COLOR 
MONITOR!— Specially matched for 
use with the Ті-99/4 console. Uses а 
simple, sure hook-up. 

UP TO 72K TOTAL MEMORY 
CAPACTIY— 16K RAM, plus up to 
26K ROM onboard, plus up to 30K 
ROM in T!'s Solid State Software 
Command Modules. 

16-COLOR GRAPHICS CAPABIL- 
ITY- Easy to access high resolulion 
graphics have special features thal 
{е1 you define your own characters, 
create animated displays, charts, 
graphs, etc. 

MUSIC AND SOUND EFFECTS— 
Provides outstanding audio 
capability. Build Ihree-nole chorda 
and adjust lrequency, duration and 
volume quickly and simply. You can 
build notes with short, straightfor- 
ward commands. Five full oclaves 
from 110 Hz to beyond 40,060 Hz. 
BUILT-IN EQUATION CALCULA- 
TOR— Unique convenience feature 
heips you find quick Solulions to 
everyday math problems, as well as 
complex асіепініс calculations. 


JADE SERIAL/PARALLEL I/O BOARD 


Features Include: S-100 Compatible @ Two serial 170 Ports using 
software-programmable UAATS m One general purpose latched paraltei 
VO Port ideal tor printer interface or control m Switch selectable a On 


board "Kansas City" standard cassette interface useable upto 1200 Baud, 
allowing storage of up to 180,000 bytes on a 30 minute audio cassetta. 
KI 


Assembled and Tested 
101-1040А, $179.95 


Bare Board with Manus! IO 


t 
IOt-1040K, 
-1040B, 


THE NEW Z-80 
CPU BOARD FROM JADE 


Features Include: a 5-100 Compatible, available in 2MHz or 4MHz 
versions. а On-board 2708, 2716, 2515. or 2532 EPROM can be 
addressed on any 1K. 2K. or 4K boundary. with power-on jump lo 
EPROM. m On-board EPROM may be used in SHADOW mode, 
allowing full 64 RAM to be used. e Automatic MWRITE generation 
и iront panet is not used. в On-board USART for synchronous or 
asynchronous R$232 operation (on-board baud rate generator). и 
Reverse-channel capability on USART allows use with bulfered 
peripherals or devices with "not-ready" signal. 


2MFHz- 


Kit: CPU-30200K. 2 los 
| Assembled and Tested: 
CPU-30200A. 2 Ibs ” 


$149.95 
5199.95 
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BARE ey 
с -» $40.00 


4 MHz- 


Kit: CPU-30201K, 2 Ibs 
Assembled and Tested 
CPU-30201A. 2 lbs 


$159.95 
5209.95 


TEXAS INSTRUMENTS 
TI-99/4 [| 


HOME 


FEATURES INCLUDE A COLOR MONITOR, 
164 RAM MEMORY, BASIC BUILT INTO THE 
CONSOLE, AND ТШО COMPREHENSIVE MAN- 
UALS EASY FOR THE BEGINNER - CHALLENG — 
ING FOR THE EXPERT. 


Programs are sealed securely in SOLID STATE 
SOFTWARE COMMAND MODULES. These ROM 
packs aclyaily add memory io the TI-99/4 so that the 
consoles memory can be utilized for user Input. 

The software apptications are presently broken down 
inia jour areas: 1) Home Management/Personal 
Finance, 2) Educalion, 3) Entertainment, 4) BASIC. 


SYO-8994A $1150.00 


SYM-1 6945 


Part Number. CPH-5009R 
£502- BASED SINGLE BOARD COMPUTER WITH 
KEYBOARD/DISPLAY, 
COMPATIBLE, COMPLETE DOCUMENTATION. 


KIM-1 HARDWARE 


GRI KEYBOARDS 


Features Include: Full 128 character ASCII a 
Tri-Mode Mos encoding и MOS/DTL/TTL 
compatible output n Two-key rollover e Level 
and pulse strobe m Shift and alpha lock a 
Seleciable parity a Positive or Negative Logic 
a Ail new OEM grade components a Gold 
contact, low bounce keyswithces a Rugged G- 
10 printed circuli board a Custom 2 shot 
molded keycaps в Low power consumption е 
Optional numeric pad avaliable m Custom 
enclosures avaliable. 
Model 755A 

Assembled- KBÁ-30756A b 
Model 753K (53 Key, Teletype Keyboard with 
lower case) 

KH- KBA-30753K 


DB25-CONNECTORS 
DB825P- CND1251 
06258. CND1252 
DB25C- CND1253 (Cover) 
AS232 Special: DB25P, DB25S, pius Hood | 
only $6.50 (Pari Number: CND-1250) 


MICRO IOGEBSORE 


280 (2MH1) 056 паша din 
ZODA (AMHz) 

COP1802CD . 

6502. . 


8212 

H21à | .. 

B26 ТЕУ 
8224 (2MMz) . ... 


AY5-1014A . 
ТВ16028 
TMS5011 


$2.50 
CHARACTER GENERATORS 
2513 Upper (1-12*5) ....... 5255 
2513 Lower [1-124 5) . 
2513 Upper (5 volt) .. 
2513 Lower (5 volt) 
PROMS 


STATIC RAMS 
2114 (45003) 
2114 (300ns) 
тм54044/ 
MM5257(450ns) 
TMS4044, 


f 
ММ5257(300пе) 
21102 (450лэ) 


4100 (200ne) 


Circle 195 оп inquiry card. 


PRICES GOOD ІМ THE UNITED STATES AND CANADA 


PLACE ORDERS TOLL FREE: 92621710 inside Caitomis 


When visiting the Los Angeles area, visit JaD€'s retail store ot 13340 S. Hawthorne Bivd. in the city of Hawthorne 


INTEGRAL DATA SYSTEMS MODEL 440 PRINTERT 
THE PAPER TIGER , | 


m Up to 198 CPS $995.00 


B 1.75" to 9.5" Adjustable Tractor Feed 

B Parallel ond Serial interface 

B 96 Character ASCII Set 

B 132 columns- 6 or 8 lines/inch 

B Eight sokwore selectable Character sizes 


B 110, 300, 600, 1200 Baud Rote 
FOR THE GRAPHIC OPTION WITH 9H, ADD $199 00 Part Number: PRM-33440 


МЕМ-2 DIP SWITCHES 
16 K Static RAM Board Part No. positions 1-9 60404440444 
Ки. [450пъ) 5250 00 SWD-103 3 5118 SWD-107 7 31.90 
SWD-104 4 $120 SWD-108 8 $1.3 
SWD-105 5 $12 5М904109 9 
SWD-106 6 $128 SWD-110 10 


CABLES 


MINI-DISK CABLE KIT’ To connect 
lwo 5 1/4' drives to disk controlle: 
board. Contains assembled and teslec 
5' long signal cable wilh 34 pin edge 
connectors. Also includes cables and 
connector tor D.C power supply 

WCA-3431K $34.95 


8 DISK CABLE KIT Toconnect two 8^ 
disk drives lo edge-lype controller 
(e.g.. Versalloppy. Double-O) 

Contains assembled and iested signal 
cable with connectors plus cable and 


This siesk new mainframe is neatly trimmed to hold six S-100 
boards, three mini-fioppy drives, and is available іп five colors. Power 
requirements: 115/220 VAC, 50/60 HZ. Weight: 27 ibs. (with drives). 
Dimensions: 21.375" Wide X 8.4" High X 15.875" Deep. Powér Supply: 
B volts at 18 Amps unregulated, + 16 volts 813 amps unregulated, - 16 
volts at 3 amps unregulated, + 5 volis at 3 атре regulated, + 12 volta af 


3 amps regulated. 
THE PIGGY IS HERE! 
THE PIGGY (wunout Dovesi. ... 5475.00 


SPECIAL 


бА" Diskettes 
$99.95/Box of TEN 
SPECIPY SOFT, 10, or 16 SECTOR 


Kat: [250ль) $285 00 
Assembied- (650n4) 5325 00 
Assembled: (2505) $350 00 


DYNAMIC RAM BOARDS 


EXPANDABLE TO 64K 
32K VERSION e KITS 
Jses 4115 (BKK a1, 250ns) Oy namic 


ЗАМ". сап be expanded in BK 
пстететіз up to 32K 


ЕК $159.95 24K $249.95 
16K $199.95 32K $299.95 


64K VERSION e KITS 


ises 4116 (169&«x 1, 200ns] Dynamic 
AM's, сап De expanded in 165 
Acrements up to 64K 


VB-1B VIDEO INTERFACE 
65-100 Compatible Serial Inter. 
face with Sockets Included. 

Kit $117.95 
Assembled & Tested $159.95 
Bare Board w/manual $ 35.00 


FLOPPY DISK INTERFACE 


JADE FLOPPY DISK (Tarbell 
board) 


JADE KIT ......... $190.00 
Assembled & Tested $260.00 


8" SINGLE SIDE, SINGLE DENSITY 


S.D. Computer Products 


15K $249.95 48К 5469.95 connectors lor both А.С and D.C $54 95/Box of TEN 
32K $359.95 64K $569.95 power VERSA-FLOPPY 
WCA-5031K $38.45 Kit 


$159 95 
Assembled A Tested $239 00 


STATIC RAM 


8 DISK CABLE KIT: Same as WCA- 


SH EPS ала ДЫ THE JADE "DOUBLe-D" DISK DRIVES 
JADE BK ! ” - 
Mies ВК sons eg lor Tarbell Controller. 0 ы INTELLIGENT MPI 85165 1/4" мам-н $296.00 
SIGNAL CABLE ONLY: For one 5 1/4 DISH CONTROLLER tacks, track to track access time 


50ns 


drive to edge type controller connector only Sms. 


Bare Board: о (e.g, TAS-80 to Vista Disk Оте). |a RTAD WRITE IN SINGLE OR DOUBLE || мру B52 5 1/4" msm-155200 . $450.00 
МК Static Same as Above, except for two 5 1/4 DENSI M - DRIVES Double head version of MPI 851 
A 1 T A E { a OT 3274 a . ср 
зала өтемей воо [Дз УСА-3431А 52995 Jfa ср М COMPATIBLE IN EITHER || Shugart SA400 5 1/4" ..... $325.00 
450ns $725.00 DENSITY Single Density, 35 Track 


JADE 
FLOPPY DISK 
SPECIAL 


INCLUDES: Two Siemens/GS! 8” 
floppy Disk Drives Ш Power Supply i 
Jode Double Density Boord (Hit) 18 
CP/M" Operating System with Sasic 
€ (CP/M 15 о registered trademark of 
Digital Research) B Package of 10 
Blank 8" Diskettes (Double Density) 
Ш Interface Cobles. 

IF purchased seperately this 
pod«oge would cost $1544.95. 


250ns Kit $575.00 


Slemens FDD100-8 8”... ... $495.00 
Shugart 801A replacement, Single or 
double density, runs cooler and 
quieter. 

Siemens FDD200-8 8" ..... $575.00 
Double head version of FOD100-8 
сараріе ol double density, double 
sided storage. 


Shugart 801R 8 " ......... $575.00 
Hard or soft sectored, 400K BYTE 


drive. 
Vista U80 
Mini Disi 


s ON-BOARD Z8U CPU ALLOWS 
UNIVERSAL SYSTEM COMPATIBILITY 

а PROGRAMMED DATA TRANSFER - NO 
DMA 

в CONTROIS UP TO 8 DRIVES 

a SOFIWARE SELECTABLE DENSITY 


Our new controller utilizes the ІВМ standard 
lormats for proven reliability, -Data recovery is 
enchavced through use of a phase-locked-loop 
Шала Seperation circuit. and write 
Precompensation. Single and double density 
diskettes сап ће mixed in the same system, 

Assembled and Tested 
IOD-1200A. 2 ths. .. $299.95 
Kit 
IOD-1200K. 2 Ibs. .. $249.95 


L.S. Engineering 
EPROM Eraser 


Features Include: Erases 
up to 48 I.C.a at a time « 
Uses popular (and readily 
available 12° shortwave 
UV bulbs) « Handsome 
$moke-piastic case » 
Includes bulb « 

Just plug it in and you're 


ready to до JADE SPECIAL | облы ыны SYSTEM 
ЕЕ $1225.00 T | lb. ... $10.00 FOR TRS—80 


JADE 
ISO—BUS 

MOTHERBOARDS 
Comes in either 6, 12, or 
18 slot sizes. These 
boards with a special 


POWER 
SUPPLIES 


ез “У “Ам WE; CO 
" Computer Products тана 
4901 W. ROSECRANS AVE., HAWTHORNE, CALIFORNIA, 902 


ground plane assure as (213) 879-3313 

PSD-249A Fora Single 5 ! 4 Osk tilent operation ORDER TOLL FREE 

Drive By Poner: One or Alpha Power о 

FSV ALTA +12 илла. $8200] Kit... . $051 — 800-262-1710 800-421-5809 
Assembled . $59.95 


CONTINENTAL U.S. 


PSD-205A For Single Б Disk Drive 
By Ромег. Опе SVallA SV аі 5А 


Bare Board 52495 | INSIDE CALIFORNIA 


PART NUMBER: M93M-358000 


24V at ! 5A $89 95 | JADE 12 Slot WRITE FOR OUR FREE CATALOG regulator ака мө. power supply. 
"——————— kit | 589.95 Cash, checks, money orders, and credil cards accepted. The V-40 offers 23% mne orage 
Hy Power One or Alpha Power 5V assembled $29.05 Minimum order. $10.00, California residents add 6% sales tax. capacity. Simply take il out of the bor. 


àa125A буа! SA — 24V ат Minimum shipping and handling charge: $2.50. Discounts 


plug in the cable. and iis ready lo run. 


ЕР eal Pee 5 5125 9% | JADE 18 Slot available at OEM quantities. Requires 16K, Level th expansion 
: r 
PER aA те“ Ower SOPP Ég gs} Kit e $129.95 PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTKE «псе. 


Assembled . $149.95 


KIM 1 of SYM-t Power Supply 
.. $59.95 


PSx.020A £59 35 for Export information send for a JADE INTERNATIONAL CATALOG 


Bare Board . 


Interface Cable... $24.95 
PART NUMBER: WCA. ЗА 
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Circle 296 оп inquiry card. 


COMMERCIAL GRADE PERIPHERALS FOR THE MICROCOMPUTER 


vee 4 
PRINTER 9.4 


TERMINALS 


MODEMS 


®SELECTRIC VO TERMINALS (ру GTE/Information Systems), Both ASCII 
& ІВМ code versions with microcomputer interface software & hardware (AS- 
232 connector.) Cassette drive models permit up to 2400 baud data transter 
rate as well as offdine data storage, use as memory typewriter, & use as data 
sntry device for office personnel familiar with Selectric typewriters but not 
computers. Wide-carriage, interchangeable type spheres; optional built-in 
modem, All units cleaned, adjusted & warranted. 
Model 8541 (IBM Correspondence code) 
Model 5550 (corres. code, built-in cassette drivel 
Model 5560 (ASCII code, built-in cassette drive] , ....,.... $1205.00 
*DIABLO MODEL 1550 "DAISY-WHEEL" TERMINAL: Refurbished 
letter-quality terminal with Hytype | printer (30 cps), full ASCII kay- 
board, AS-232 sarial prot, 110, 150, 300 baud, 768 char. print buffer, 
software controlled graphics mode (1/60 in. spacing), built-in stand. 
SHIP WT. 200 Ib. Price, refurbished: ,........... 51896.00 
eDIABLO HYTYPE 1 Model 1200 PRINTER MECHANISM: изей, complete 
and tested. Requires power supply, case & mCPU intaríace. 15 day return 
privilege — no other warranties. LIMITED QUANTITY! 
—6' Ribbon cable & connector for printer Main Logic PCB 


—"' As-is" spare printer РСВ" for parts (Logic, Heat Sink, Control): ев. $20.00 
—New Pin-feed Platen (14"): $50 if bought w/printer; separatety ... $100.00 


NO НІЗКІ 15 DAY APPROVAL ОМ ALL MAIL-OHDERS 
PACIFIC OFFICE SYSTEMS, INC. 
818 Industriel Ave. 


Pala Alto, СА 84306 
(415) 321-3866 


Full documentation included PLUS interfaca instructions 
where indicated. All equipment is shipped insured FOB 
Pato Ана within 14 days after check clears or COD 
order is received. Prices may change without notice, 


And less 


micROMATION 


Integrated Video 


paecials e Measurement 


48K Dynamic 


(617) 482-4450 
120 Boylsion Street 
4th Floor 
Boston, МА/О2116 
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ProComp/New England 


announces ІММЕТ... (IMSAI Multi-user NETwork Operating System) 
True Microcomputer 


Better than timeshared mini- or micro-systems.... 
expensive. Stop 
Or write or сай for our ІММЕТ brochure. 


10 Megabyte Winchester Disk, Integrated Video 
Computer... $10,995. Other Micromation 


Computer 


e Micromation Doubler Disk Controller ... $395. 
е 


Write, call or stop іп (М-Ғ 9-5; 10-4) for our catalog 
and Grand Opening Sale Price List, 


ProComp/New England 


194 ТАРЕ DRIVES 


ePOS 103/202 “МІХ ог MATCH" MODEM: BELL 103 and/or BELL 202 
FHEQUENCIES: Unique POS control design permits use in one housing of 
both Bell-comnatible 103 (0 — 300 baud) end 202 {0 — 1200 baud] modam 
modules originally made by VADIC Corp. for а telephone company subsidiary. 
FEATURES:  R$-232 serial interface, auto-answer, auto-diel, LED display, 
telephone line interface vis acoustic coupler, manual ОАА, or auto-answer 
DAA (sold separately.) FULLY ADJUSTED; no special tools required. 
3,000 mile range over standard dial-up telephone lines. 

—POS 103 MODEM (with Auto Answer, Auto Dial) 
-POS 202 MODEM (Half-Duplex with Reverse Channel] 
—POS 202 MODEM (Half-Duplex w/Rev. Ch., Auto-Answer) 
—POS 103/202 MODEM {Auto-Answer, Auto-Diall : 
®POS-100 NRZ1 ТАРЕ DRIVE CONTROLLER/FORMATTER: Designed as 
interface between S-100 bus mCPU and 9-track, 800 BPI, NRZ1 tape driva, 
Allows microcomputerist to read and write IBM-compatible %” тар tapes. 
Software provided for 8080 or 2-80 systems. Requires modification for drives 
of various míirs. 
Price: (Inctudes S-100 card, controller card, 10° cable, software listing) . $750.00 
аМН21 TAPE DRIVE by WILLARD LABS. 9-track, 800 BPI, NRZ1 format, 
12'Ysec., 1200 ft. reels (10 megabyte capacity) Fully tested and warranted $599.00 
eCONVERT 15" IBM OFFICE SELECTRIC TO 170 TYPEWRITER: Kit 
includes assembled soiencids, switches, wire harness, magnet driver РСВ plus 
instructions for installation and mCPU interface .................. $200.00 

*eDIGITAL CASSETTE DRIVE (from GTE/IS Terminal): 1800 baud, 6'/sec; 
AC motor; fwd/rewnd circuitry plus tape head, no read/write electronics $25. 
eFORMS TRACTORS, Moore Variable width “Form A-Liner'' for print terminals: 

5 $76.00 
bi Model КЕ for GUME or DIABLO Hytype | or 11 printers (new): ,... $90.00 
ePDWER SUPPLIES for Disk Drive, mCPU, tested under load shown: 
—No. 519 (w/fan & AC cord): %5У reg., + 12V reg., *24V, 64A (10 1b.]. . $39.95 
—LAMBDA No. LMEES w/OV protect: *5V reg. @ 25A ІЗБІҺ)...... $69.95 | 


Call or write for details, quantity prices, catalog. 15 day 
return privilege PLUS 90 дау no charge replacement of 
defective parts. All arders shipped from stack. No back 
orders, no substitutions. М/С & VISA accepted. 


esc 


Networks .... 
and see for yourself, 


Systems from $5995. 


& Controls 
595. 


page 


Wire Wrap Tools 


BATTERY HOBBY TOOL* 


e Auto Indexing 
* Anti-Overwrapping 


BATTERY INDUSTRIAL TOOL* 
* Accepts Industrial Bits and Sleeves 
(Gardner Denver or equiv.) 


ELECTRIC INDUSTRIAL TOOL 
e Accepts Industrial Bits and Sleeves 
(Gardner Denver or equiv.) 


„ Modified Wrap * industrial Motor for Production Wire- 9 Industrial Motor for Production Wire- 
wrapping wrapping 
% Backforce Avail. (Recommended for #30). © Backforce Avail. (Recommended for #30). 
BW2628 ТОО! залы Red $19.85 BW928 Тоо! ,............... 49.95 = 
BT30 #30 Bit 2... 2.95 BW928BF Backforce Model .... 52.95 EW8 MOOL PR САНИ 85.00 
BT2628 #26 Вії...,..... ec. 7.95 Bit&Sleeve Specify #22-#30..... 29.50 EW28F Backforce Model .... 92.90 
BC1 Batteries & Charger.. 11.00 BC1 Batteries & Charger.. 11.00 Bit & Sleeve #22 or #30........... 29.50 


*Requires 2 "C" Niced Batteries 


ЛУ ІС Sockets 


RN HIGH RELIABILITY | 
eliminates trouble. "Side- 
wipe" contacts make 10096 | 


| 
greater surface contact | 


with the wide, flat sides of 
your IC leads for positive | 
electrical connection. 


OK PRODUCTS 


WIRE WRAP 1-9 10-24 25-99 100-248 250-1К 

SOCKETS 8Pin 40 36 34 31 27 
3-level Gold 14 Pin : . - 

А 16 Ріп 42 ‚40 ‚36 .34 

Closed Entry Design 18 Pin 70 60 55 50 | 45 
i 20 Pin .90 { ,76 У К 

All Prices Include Gold. сп 05 ‘aS pe 20 65 

2-level Sockets as Hin E 152 E. D j^ 
i in st 1. ; à ; 2 

А! Awaljablo 28 Ріп 125 115 100 95 590 
40 Pin 1.65 í 1.35 А 


SOLDER ТАП 
Low Profile Tin 
Closed Entry Design 


1-9 10-24 


ORDERING INFORMATION 


WD30 50H. Wire Dispenser, Aed, White, Blue or Yellow $3.75 е Orders under $25, add $2 handling 
WO-30-TRI EM niania 540 е Blue Label or First Class, add $1 (up to 3 lbs.) 
ғ : 
INS 1416 14816 pin Insertion Toot 3 е CODs, VISA & MC orders will be charged shipping 
MOS40 «Әріп Insertion Tool 750 * Most orders shipped next day. 
EX-1 IC Extractor Tool 1.49 page 
Н-РСВ-Т Hobby PC Board 4.99 
WSU30 Напа Wrep/Unwrap/Strip Tool 0.25 ы қ 
WSU 30M Бате as WSU 30 with Modified Wrap 7.50 135 Е. Chestnut Street БА, Monrovia, California 91016 Phone (213) 357-5005 


Circle 299 on inquiry card. 


AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 
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STATIC WNJ/RAM BOARDS 


8-100 18K [uses 2114) Баз ‘em to ТІ 
БОЗ. cio 


250n& 375, 0D 
Bara Board 49.95 


125.85 


KIT 450ns. 
5 149.95 


250пв. 
Bare РС Board w/Daia. $21.95 
Mow aver 1 year succeastul field experiance 
“Special Otter” Buy (4) ӨК 45078. Кїз $117.00 


1. VISTA Ұ-80 MINIDISK 
FOR TAS-80 
Ж 23% More Storage 
Capacity-40 Tracks 


Ich now avail. : 
it ae (etas 
М rive Cable Add 82005 (ғә) 


rive Cable Add $30.8 5 


2. VISTA ¥-200 MIN-FLOPPY SYSTEM 
Жж 204K Byte Capacity s w/CPM, Basic "E" 


* Double Density Drive 
ж Опа Double Density W200 
Controllers w/Case & P,5, 00900.00 
Add ta EXIDY, HORIZON, 


and r $100 computers. 
2. VISTA Une FLOPPY DISK SYSTEM 


лег Card, Calle, 6 ix 


ж EPMA Basic "E". 
Insiructiona & Manual 

4. MPI 851-514", 40 tacka MEM ui 00 

5.5 SA400-54" no 


[I CI 


UN) A... СЕК 


SUNETE MEMORY KITS 
+ Bank Satectatde + Usas 4115 of 4416 


200 ns. 
+ Write Protect * Power WOC, іЛВУОС 
ж Phaniom * Lowest Coal/Bil 
Expando 32 КІ (41165) Expando 84 Kit (4116) 
BK $158.00 16K 5248.95 
16K 51809.00 32K 5359.00 
24K $295.00 48K $469.00 
32K $349.00 ВАК $565.00 


IMS STATIC RAM BOARDS " f 
* Memory Mapping * Low Fower 
ж Phantom ж Assembled å tested 
| Recommanded by Achamicroaystems 
250 па. 450 na, 

BK Slatic £208.00 $169.00 
18K Static $449.00 $399.00 
32K Static $798.00 $699.00 


ANADEX PRINTER 
Modal ОР-8000 compact, impact, parailet or 
| serial. Sprocket feed, 80 cols, 
B4 linas/min., bi-directional. 
N $895.00 


VERBATIM" DISKETTES ite 
ж 5%" Minidiskettes w 


Sofsecior, 10 Sector, 18 Sector” R 
Each, 10/39.86. 5: 


женезлекия тиан 


ах 


Eben 


busirsuTarr 


P.O. BOX 17329 
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5 
- А 
«№ Pe 
«ёс уў 
APPLE/EXIDY/EXPANDO 
TRS 80 16K-UPGRADE KIT 
Ж 16K wih Jumpers & instructions 
for either Level Гог Level tl ..... 
ж 16K for Apple 11 Upgrade......... $74 


Special: ТН880 Schematic......... 85 
ansion Interface Schamalic ....% 4.95 


РЕТ ТО 8-100 ADAPTER 
Allows Pet/TRS 80 to be interfaced lo 
popular 5-100 Bus. 

Pat to pace KH .................. 
Аязагті 


See eee 


ee ee eee + 


KEYBOARD ASCII ENCODED 


One time purchase of 
NEW eee 
boards. From the Singer 
Сорт т 128 
ЕПШШ кеуооага '68lures 
АВНЕ PASC! charactars in а 63 
eH заны 2250 key format, MOS. 
——— encoder сігсићгу “М” key 
rollover, lighted shilt lock, control, escape and 
repeat functions. Ltd Qty 63 KEY $59.08 


TARBELL FLOPPY INTERFACE 


* ZBO/BOBO 5 100 Compaltibia + Usse СРМ 
Азарт for Shugan ................ nm 
три Сача her Байға... 


$21.98 

ін! Offer: maur kite aniy $59.95 each 

F-B BK w/AK Ram ................. $99.50 
MA-16 16K MI Ram 0096920202005 598. 
ЕРМ-1 4K 1702..................... H 
БЕЗ 2708 су 2216 _....1..969.9 


ж On ‘board 2708 ж 2708 included 450n8.) 
ж Power on jump Ж completely socketed 
Aasembled and tested $185.00 
Kil .. $129.95 
% 3485 


жазакқааатакажазаламуа а жана 


(тжафғалнаағазтак т, 


CONTROLLER 
Card assembled and tested for use with Shugart 
Drives $ SALE PRICE only $229.00 


ACOUSTIC MODEM 
басалар САТ 


0-300 Baud 

Bell 103 

Answer, Originale $198.00 
ACOUSTIC COUPLER SPECIAL 


SPECAL Б PURCHASE 
OF 


SURPLUS UNITS 
AVAILABILITY LIMITED — $29.05 


Irvine, California 9271 


xo" 1979. CATAL 


for the serious Computer usar. 


THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBEYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 


1. Proven Quality Factory tested products only, no re-tests 


or fallouts. Guaranteed money hack, We stand behind our BLE. 


OG NOW AVAILA 


most completa catalog of computer producis. А must 


LE. 


MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS 
жесе Юрам чи 12 a Pee S/T AT 
20... ы 1-24 жа ЧЕР 17 арақа 29 
240A ya 9^ FILO? 4500s 1% 1 26 115 ӘКЕГЕ Pn 2 
FB 130509 16.98 | 21002 2400 1858 1448 146 iB we b0 Mahnsi I 
2550 180b | 2102 1% 115 (0 | Рели эй ZO S13 
COBO) i98 ЕРІП 375 зы 15) рей 91 Pes 
рм aes | 295 18 ІҢ ма masii 
4 т 9 Ы В 
Wu 44% 2114125009. 12495 1095 495 а0 Бауы тач Рт Ат 
жоба 1495 | 214029008 zm 19 4% 
296! 12.98 в 
29014 pru жымы ЖО 59% 6 79& | TEXTOOL ZERO 
WD M BOCKETS O OF 
95024 1295 14 т 3 550 24 1750 
бо 2985 40 Ре 310 25 
eee eee 13% 
BOIS 10.95 194 10 
875% 40 05 єс акп CCD Gey чөө CONNECTORS 
ar. 59.95 118% 125 Deus (R5737 52% 
per 9212583425 мө туз 2% ; Н 125 | 00:55 Femeia 115 
юм .SCAL | елате а 1 CMOS 78 2%) Ноо nae E 
SUPPORT DAVICES | 5110405 ЕСЕН Ес” 2% 
зды оч йат 385 320 2%) 1573 wa ӘЛ МОТ z 
AMDI Anh Proce 5195 06 даат 21 д 80 


Ам ER 1-3 300 га 
AMOS TS veru іліми тир! 


атка емин а 14 
CHARGE COUPLED DEVICES 


cee PEI 1би COD - Ғыл tone онен Faetheid айд CCD 
Serb, ТЕЖ Memor (лде you can арттан vh ССО CTS PICESITCHES, " 
Miggy M а resonable phig page Apchcar- Cha 182048 
E ‚заса | КО? пон socked veth anch onde: Сия ту bred] CTa2065 n n ES ПЧ 
384 ОМА... a. CT52088 
M $18.98 each (reg. 43.00) С18206-7 5175 
$212 вм UO 
8214 Papery һм aso 
8216 Bus Diver 250 
8224 Clock Пан 295 
8724-4 амы 9%  frequamey 
RH Aye im Moe 
8126 Bos Ove im 18001 
8228 буз Control 5 ola 
ir 625 0; арғын! 
А281 vo 495 £z 457BMHrE 
LEER Тын bree ty) 
Brox V $906 ын 
8251 Prog ОМА 17.96 атымын 
CEDE UR US$ siio 
8275 CAT Comicon 805 “оын; 
0479 Prog е 5 
6010-1 128 « 8 RAM 415 Нура 
6821 FA 642 
GUIE Pronty ім 495 
6834-1 212 a 8 Errom тын 
ерен has PER 
аныд сн 36% Pun SP RS Ser 2 
FHD 4x03 (OO . 2 
852 Modulator 11.65 
бала Үдыніовс 2505 END 8040: CCI BOT кес “jg WAVEFORM 
ES FHD 801/51 A) BOT. Най... ............ 1JÀ ПАТО 
RE ' 1995 pes KA XP ned. v. E OEMERATORS 295 
ikat SCD ix НАМ 2500 фри банда Шив Calc Damay, | pg саптасы 245 
1822 SCD 246 ва РАМ 1695 арма Parmele Chey Т... за MSH VCO 175 
eae” оби шрын. WS paese UO 38 
MBA eese ree ви io MAYO wind uem cM FLOPPY DISK 1/0 — 
TBST CD LO aos Боск Module TOBE дута ме мінін ғай 
алшы m RE Th 
1 
ыда 
БЕ TV INTERFACEB 
шеніне 2% 
DYNAMIC RAMS 3500 
4184115 акпа ты. ЕТЕ 
faoidiER... |. T 
PE T 
oak IS | ЖШ 
PUTET EET 
eee OE SPECIAL PURCHASE 
2 4 
КЕ ЕН АТК (while supply lasts) 
өні ы 
So 18 фло ci | 21L02-4 (450 ns) 100 © 99€ ea. 
PAOMS we 05 21L02-2 (250 ns) 100 @ $1.15 ea. 
2108 "m TMS4080 NL 4K Dynamic RAMS 
2706-5 
17024 3% (pullouts) $1.95 ва. 
ur o m 1488 Line Receiver 100 @ 75% ea. 
He М A 
озан ! г. 1489 Line Driver 100 @ 756 ea. 
ама 1 
520440 an 1488 House Marked 100 @ 50% ea. 
бом T 
Wd S610 2 1496 L Demodulator 25 @ 75€ ea. 
DIM 
eee! 
815120 25624 T 
829130512400. 
NSC OMISTA 3246 .. 
CHARACTUR aan 
2512-001 (8%) Upper . $50 
2813-005 (5) Lower 1098 
2513-АОЫЗ SV Lower 1 1495 
Ммда 1078 
МСМБАТ1А 1075 
MCMBSTA 1480 
ысына 1480 
UARTS/USRTS 
Mirr By. 1 
ATMOS iY 920 


pred M 8-14 
тетот BEJ AV} 
ТМБ 8011 SV 12) 
оқ? 


298 
493 
eos 
6:4 
550 
7.94 
ate 
9 05 
24 85 
м 


7380 USAT раға 
18718 Ака . 
BALE TRI4T8S . к , 
12408 JPET Anio Мый В ЫЕ ............. вә SHTOAN Tl Seund бае 
мС1441+ HE] КАНЫ Bevan Decade Courts >. -1t 
1493 


Рһопе (714) 558-8813 


TWX. 910-595-1565 


М7 207 Осек» Conio 
Pritika 


; 
| 
i 5 
m 


1 

$ 

ï 
stt 


НЕҢ 

: 
ni 
| 


i 
і 


Retad Stare Uyen Mon Sa 
Located at 1310 "B. Е Бінпцет. 
Santa Ana, CA 92705 


Circle 4 on Inquiry card. 


Р.О. Box 17329, Irvine, CA 92713 


(714) 558-8813 


»..and it’s COLOR 
“Тһе Compucolor ІР” 


..4& personal colorgraphics system for the modern computer man... 


* Color Graphics 13" Color GRT 
* Proven 8080A CPU System 

* 16K Extended Disk Basic 

* Upto 117* Key Keyboard 

* Upto 32K* RAM 

* Minidisk Drive 51.2K Bytes/Side 


Model 3 w/8K, 72 Key Keyboard, RS232 . ТАКЕ. 
Model 4 w/16K, 72 Key Keyboard, RS232 $100.00 
Model 5 w/32K, 72 Key Keyboard, RS232 OFF. 
o— ©) Key Keyboard тевев4теофеетейзеое%- 

117 Key Keyboard...... М көзө ей жө өжөр 
Formatted Diskettes. *4**^4à***hvé96445tnó»t*àthbBi$abeohRe«etótbkbetes 
Programmed Diskettes 
Diskette Library Inc. Hangman, Othello, Math, Chess, Startrek, 
Blackjack, Cubic Тіс Tac Toe, Finance Vol. I, Finance Vol. 11, Bonds and 
Securities, Assembler, Text Editor, Personal Data Base. 


Js 495.00 


SYM-1 


Reg. $269.00 


ow 
$249.00 


ж KIM-1 Compatibie 
* АК ROM Monitor 

* 1K Bytes 2114 RAM 
ж 65K Memory 


SALE $100.00 OFF 


ІМ STOCK 


BACK TO SCHOOL 


COMPUTER 
SPECIALS 


EXIDY SORCERER ому $799.00 


$799 w/8K 


_ & & New Word Processing Pac 


$1099 w/16K Маа $99.00 
$1 249 w/ 32K & enclosure 
Uaer programmable or use cartri Video & 


es. 
pw dx feaiures орав. 
РЕТ, APPLE and ТА8-80 into a com- 
plate expandable computer system. 
жж m expansion kit....... $149.00 
жж ^ Vista MA ү - 

Tin y р requires е 

ше) w/C rae черер $699.00 


te le 
Compiete Documentation 
Жж 3100 Expansion 
Module............ 
Жж Cassette recorder 
езебйднебіӛізтьа«веагитзея»һ . Add $44.95 
‘tet Sanyo 9" Monitor 


*4€9»68944246946n2604 


ADVANCED INTERACTIVE 


Power Supply Add $59.95 
я s Cassette Recorder... Аба $44.95 
Жж ж Sanyo 9" Montor. .. Add $169.95 
Add enciosure $29.95. 


Model 
only $775.00 


Expansion 
$ User EPROM 2716 
жж Power Su 


pply 
жж Cassette Recorder ..... Add $44.95 


Ж Sanyo 8" Monilor 

School & group discounts available. 
Buy now and receive $100.00 worth 
ol discount coupons i.6., 

* SRM-1 1K Static RAM exp. 


Low APPLE ІІ PLUS $990.00 


APPLE's new upgraded APPLE II w/16K is now in stock and 
available for = T price ever, only $990.00. You can add: 
M & R Modulator for $29.95 
kk Sanyo tape recorder for $44.95 
Ж 16K upgrade kit for only $74.95 ea. 


Thisisa limitedo > шы]. - reserve the right tochange without notice. 


PROCESSOR TECHNOLOGY SALE огой 


MICROCOMPUTER 
* il 20 column alphanumeric жы 
Ma ped 20 character display 
* Terminal style Keyboard 54 Keys NEW LOW Price 6240.00 
өү) vi CPU Assembled, Regue. ка 24-4 
mbled. f — 

i НАМ. Wr RD w/Sanyo Ө" Monitor ............ $169.55 
Assembler ROM ... Add $85.00 Eier. m €— 
BASIC IN ROM... Add $100.00 VP-570 4K Expansion Board 9595 
Power Supply....... Add$99.95 580 Expansion Keyboard. .....15.95 
Enclosure .......... Add $44.95 VP-700 Tiny Basic ROM........... 49.95 


NORTH 


STAR HORIZON *»ous.E oENsITY« 


Now in stock North Star Z-80-based high-performance computer. 


ж 1BOK Bytes per Disk 

ж 2-80 Processor 

* Motherboard 

ж 2 Serial +1 Paraka Port Avail 
* 10K RAM 


Horizon 1 Kit 


Reg.$1599.00 Sale $1349.00 


Horizon |І Kit Reg. $1899.00 Sale $1748.00 


Hodh Star Goudle Density Disk Subsystem Kit 


SOL-20 DEALERS & USERS INVITED! 


We purchased Processor Technology's entire inventory of | Жж New SOL-20 w/o Memory 
spare parts, work in process, and finished goods. This 
material will be sold on a first come first served basis. 
Advanced will continue to support some SOL products опа ж NKRA Memory Boards upto 64K 


косы = INN E КЕТҮҮ 
юа Re | 4 
fee 1 
$1295.00 
* SOL-20 Keyboards $139.95 


limited basis so make sure you get a copy of our complete 
inventory listing and a place on our SOL malling list. 


ж 8KRA Memory Boards Assembled $129.95 
$CALL 


Pius more endless PT! bargains send for details. 
ETE КМГ NN X ADEST АУН АН, 


есте е аклыгы 


WE TAKE B/A, VISA, АМ. EXP. e ADD 2.5% HANDLING 8 POSTAGE + PRICES SUBJECT TO CHANGE W/O NOTICE 


Circle 4 on Inquiry card. 
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Widen the ability of your TRS-80 


The Vista V8O Mini 
Disk System is the perfect 
way to widen the capabilities 
of your TRS-80* Micro- 
computer. Quickly and 
inexpensively. Our $395 
price tag is about $100 less 
than the Radio Shack 
equivalent. Our delivery time 
is immediate (24 hour turn- 
around from our Santa Ana, 
Ca. factory). And our system is 
fully interchangeable. That's 
just the start. 

It will give you 23% 
more storage capacity by 
increasing useable storage 
from 55,000 to 65,000 bytes 
per drive with our new 
software patch. 

It can work 8 times 
faster than the TRS-80 Mini- 
Disk system, because track- 
to-track access is 5ms versus 
40ms for the TRS-80. You 
can realize this added speed 


«ТВ5-80 ©Tandy Corp. 
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he Vista V80: 


once the new double disk 
expansion interface is 
available without expensive 
modification of the existing 
unit. 

It has a better 
warranty than any comparable 
unit warranty available —a full 
120 days on all parts and 
service. When you consider 
how much more goes into the 
Vista V80, that shows a lot of 
faith in our product. 

A full 3 amp power 
supply means you have 27 
times the power necessary to 
operate the У80, and full 
ventilation insures that there 
will be no problems due to 
overheating. 

The Vista У80 Mini 
Disk System requires Level 11 
Basic with 16K RAM 
Expansion interface (it 
operates from the Radio 
Shack interface system. It 


comes complete with a 
dependable MPI Minifloppy 
disk drive, power supply, 
regulator board and vented 
case. It’s shipped to you 
ready to run -simply take it 
out of the box and plug it in. 
You're in business. From the 
company that means 
business - Vista Computer 
Company. 


The Vista Computer Company. 
Manufacturers of Quality 
Computer Systems 

and Software. 


714/751-9201 
1320 East St. Andrews Place 
Suite |, Santa Ana, Ca. 92705 


Circle 37B on Inquiry card. 


Тһе NEW Owners Of 


Radio Hut 


P.O. BOX 2015 GARLAND, TEXAS 75041 
ORDER BY PHONE—214-324-5509 


The ЕХРАМООВАМ is available in versions SD EXPANDORAM 

from 16K up to 64K, so for a minimum in- 

vestment you can have a memory system 

that will grow with your needs. This is a dy- 

namic Memory with the invisable on-board 

refresh, and IT WORKS! 

е Bank Selectable 

e Phantom 

e Power 8VDC, + 16VDC, 5 Watts 

* Lowest Cost Per Bit 

* Uses Major Brand 16K RAMS 

* PC Board is doubled solder masked and 
has silk-screen parts layout 

* Extensive documentation clearly written 


TELE TAPE 


Record important telephone conversations 
now with Tele Tape and your recorder. Each 
time ybur telephone receiver is picked up your 
recorder wili start automatically and when you 
Р ў hang up it stops. Tape will be extra clear so you 
Drilled fiberglass P.C. Board е One hour as- | can refresh your memory at a later date. Kit 
sembly a Easy to install e Punched case includes everything except case and phono 
This unit can unscramble most алу |plugs. 


scrambled frequency such as the 
new Motorola scramble and so on. зы ырын only 


Only $37.95 A&T 


BOWMAR 4 DIGIT READOUT 
ARRAY 
4 Jumbo .50" Digits in One "Stick"! 

Тһе Bownar Opto-Stck. The best readout 
bargain we have ever offered. Has tour com- 
mon cathode jumbo digits wih all segmenis 
and calhodes brought out. Increased versa- 
lity Since апу of the digis may be used mda- 
pendantiy to fit your applicalions. Perlect Tor 
any clock chip, especially direct dnve units like 
50380 or 7012 Also use in Ireq. counters. 
| DVM s ек. For 12 ог 24 hour formal. (Wilh 
calona and AM/PM indicator } 


280 STARTER KIT 


SD System's 280 Starter Kit enables the novice 
to build a complete microcomputer on a single 
board. Featuring the powerful 280 microproces- 
sor the 280 Starter Kit features: e Keyboard and 
Display e Audio Interface e PROM Programmer 
& Expansion and Wire Wrap Area е On Board 
RAM е 4 Channel Counter/Timer е Z-BUG 
MonitorinPROMel/OPots. | зато | ООП, ....... 


UNSCRAMBLER 
KIT 


interfaces with any monitor or scanner 
e Easily tuned @ Full instructions included € 


FLOURESCENT* 
READOUTS 
No. DG8F. Seven segments, blue- 
green in color. Can be directly 
driven by many MOS IC's. 3” 

character. 


A $10 VALUE! 
Has one ol our LED Rockat 
rotary switch, two jumbo LED 


plant! 79€ EACH 


49 Ea. 


LED'S 
Jumbo Reds 10/$1.00 
Jumbo Green & Amber 5/51.00 
Mini Red 8/51.00 
Mini Green, Amber & Clear 6/$1.00 


put is 120VAC. 60 HZ. Has the 


$10.95 


SD SYSTEMS' 
STATE-OE-- АВО. 


* е 9 е & 4 я $ е е 


& = = em eee аф 


4116 (200ns) .... 
4116 (150ns) .... 


This month's Special: 
$219.95 Kit $369.95 A&T | 257МН2......88е 
| TERMS:Add 30с postage, we pay balance. Orders under $15 add 
ф 75c handling. No C.O.D. We accept Visa, MasterCharge, and Ameri- 
can Express cards. Tex. Res. add 5% Tax. Foreign orders (except 
Canada) add 20% P&H. 90 Day Money Back Guarantee on all items 


Peeve eee eee 


Circle 317 ап inquiry card. 


LED WIRING HARNESS* 


PC adge connectors (rom desk top calculator 


tated outputs: -5У0С at ВОО МА: -15VDC al 
1.25 AMP. - 25 VOC at 180MA. 


COMPUTER CORNER 


2114 (300ns) .... 


* ANNOUCE: 
THE RETURN OF 
RADIO HUT 
SUPER SPECIALS! 


е Complete kit includes all Sockets for 64K 

e Memory access time: 375ns, Cycle time: 
500ns. 

e No wait states required 


{ е 16K boundries and Protection via Dip 


Switches 
Й * Designed to work with 2-80, 8080, 8085 
CPU's 

EXPANDORAM 64K Kit (16K Ram) 
16K ОРВИ nt a oe $219.00 
VE o аты О 5279.00 
АВ УОЛ ЛЛУ ОС ШКОК $358.00 
БАКОТА ос кш уы: $419.00 
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"VERSAFLOPPY" КІТ 
The Versatile Floppy Disk Controller 
Only $139.00 


FEATURES: IBM 3740 Soft Sectored Com- ] 


patible. S-100 BNS Compatible for 2-80 or 
8080. Controls up to 4 Drives (single or 
double sided). Directly controls the following 
drives: 

1. Shugart SA400/450 Mini Floppy 

2. Shugart 5АВ00/850 Standard Floppy 
3, PERSCI 70 and 277 

4. MFE 700/750 

5. СОС 9404/9406 


MINIATURE SPEAKEH 
SPECIAL! 
2 INCH —.8 OHM. | 
PERFECT FOR CLOCKS! $.79 


TO -5 HEATSINKS* 


switches. one 
lamps and two 


POWER SUPPLY Similar to Thermaltoy 2205G 


A very fortunate purchase. One of the best Finned with insert. 
industnal quality REGULATED supplies we 
have seen. High performance. 


§ for $1 
ROCKER SWITCH’ 
HEAVY DUTY 
S.P.D.T. ЗА. 125 V. A.C. 
New, modern styling! 5 for 57 


small size. in- 
following regu- 
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RELATED CHIPS 
Е 5.99 
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While in Dallas visit our retail store at Treehouse Shop- 
ping center. Garland Road and Jupiter. 
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Reader Service 


To get information on the products advertised in BYTE, fill out the reader service card with your name and address, Then circle the 
appropriate numbers for the advertisers you select from the list. Add a 15-cent stamp to the card, then drop it in the mail. Not only do 
you gain information, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger 
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AB Computars 245 
Administrativa Systams 80 
Advanced Access Group 110 


Aladdin Autamation 77 
Altos 21 
American Square Computers 174 
Anderson Jacobson 215 
Apparat 234 
Apple Computer 25 
10 AP Producta 63 
11 ASAP Computer Products 230 
19 ATV Research 172 
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Advanced Computer Products 252, 253 


Inquiry No. 


7 Automated Computer боНшагә Serv 123 115 


18 Automated Simulations 212 
21 Avlonic Enterprise 172 
13 Axlom 144 
14 Baslc Тіте 187 
34 Bata (Div of Measurament 
Systems & Controls) 154 
31 Biotech Electronics 152 
* Bits Inc. 191, 200 
32 Buss/Charlea Floto 172 
* Byla Back Issues 213 
38 BYTE Booka 113, 114 
* Byte Subscriber 217 
* Byte WATS 172 
38 Са!Ног!а Comp Systems 37 
38 CalHorla Digital 235 
41 Roy J Canon 174 
43 САР Elacironics 52 
45 Caniral баһа 169 
46 Сепігопісе 73 
ЯҒ Chrisiln Industrias 142 
53 СОМРСО 183 
54 COMPCO 192 
55 COMPCO 185 
56 Compucoior Corp 39 
* Computer Factory NY 155, 229 


70 Computer Furniture & Accessories 161 


* Compuler Headware 215 
18 Compulterland 68, 141, 153 
66 Computer Mart of NJ 93 
68 Computer Service Canter 217 
72 Computer Tax Service 223 
7а Computer Warehouse 217 
T3 Compulex 148 
78 CT Micro Computer 60 
77? CT Micro Campular 148 
78 СТ Micro Computer 147 
78 СТ Місго Computer 221 
82 Contract Service Assoclates 211 
83 Corvus Systems 47 
84 Cover Craft 178 
" Creative Software 223 
BO QCromamco 1,2 
40 CTC 104 
B? Cybernetic Micro Systems 177 
85 Cybernatics Inc 22 
BB Cygol 217 
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Data Accass Corp 185 

Data Discount Center 221 
Data/Print Publishing Co 168 
Datassarch 222 

Dalasouth Computer Corp 194 
Data Terminals & Communications 185 
Data-Trans 238 

Diablo (Div of epe ce 

Digital Pathways 16 

Disks Etc 213 

Dontho Sclentilic 210 

DRC (CA) 221 

DRC (TX) 247 

Electrolabs 228 

Electronic Control Ter nology 213 
Electronic Systems 236, 237, 238 
Electronics Warehouse 244 
Escon 83 

Falcon Publishing 210 

FMG Corp 32 

Glimix 88 

Godbout Electronics 173 

H & E Compulronics 197 
Hamilton-Avnet 85 

Hayden Book Co 138 

Heath Company 17 

Heath Company 105 

Hobby World 226, 227 

Industrial Micro Syslems 139 
Information Unlimited 150, 151 
integral Data Systems 49 
Intagrand 178 

International Dasign Engineering 
Assoc (IDEA) 217 

Intersystems 157 

Interiac Data Systems 135 

Jade Co 248, 248 

Јатесо 232 

Jameco 233 

KML Marketing Inc 184 

куе Corporation 89 

Lifaboat Associates 90, 91, 149 
Loweco Computer 217 
Macrotronics 217 

Marketline Systems 171 

Matrox Electronic System Ltd 44 
Paul McCoy Enterprises Inc 220 
Measurement Systems & Controls 209 
Micro Aga 201 

Micro Ap 205 

Micro Applications Group 222 
Micro АгеһНесі 212 
Microcomputing Technology Inc 234 


220 MicroDaSys 26 


MicroDaSys 75 
Micro Designs 170 
Micro Diversions 5 
Micro Focus 84 
Micro Integration 128 
MICROMAIL 219 
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Ciarcia: Joystick interfaces 

Dahrmke: Intraduction to Multiprogramming 
Teeters: Interface a Chessboard to Your КІМ-1 

Ellis: Some Musings on Hardware Design 

Hallgren: А Low-Spaed Analog-To-Digital Converter 
Trimmer: Soderling Techniques 

Powers: The Nature of Robots, Part 4 

Harron: Inexpensive, Optical Paper-Tape Reader 
Albus: A Modai of the Brain for Robot Control, Part 4 


Kasser: Тһе Amsat-Golam-BÜü 
Barbiar: Add Soma Control to Your Computer 
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Page No. 


Micro Mike's 224 

Micropolls 108, 109 

Micro Pro International 56, 57 
Microsatte 172 

Microsoft 127 

MicroSoftware (CAI) 210 
Microsource 13 


209 Microtek Inc 59 


Microtel Inc 147 

Microwara 164 

The Micro Works 158 

Mikos 231 

Mini Computer Suppliers 176 
Mission Contro! 189 
Morrow/Thinker Toys 31 
Morrow/Thinker Toys 43 
Mountain Hardware 143 
Mountain Hardwara 188 

MVT Microcompuler Systems 45 
National Technical Schools 210 
NEECO 94, 95 

МЕЕСО 159 

Netronics 87 

New England Recruiters 174 
New World Books 134 

Newman Computer Exchange 225 
Northeast Computer Show 
North Star Computers 27 

NAI Schools/Elactranics Div 193 
Ohlo Scientific Instrument CIV 
OK Machine and Tool 220 
Oliver Advanced Engineerlng 178 
Omikron 211 

Omni Computer Corp 179 
onComputing 97 

Organic Software 174 

Osborne & Ássoclates 199 
Owens Associates Inc 124 
Pacific Exchanges 172 

Pacific Office Systems 250 
Page Digital 55 

Page Digital 251 

PAIA Elactronics 221 

PerCom Data CIII 

PerCom Data 111 

PerCom Data 239 

Personal Computing 79 180, 181 
Personal Softwara Inc 51 
Personal Software Inc 53 
Pickles and Trout 177 

Potomac Micro Magic 219 
Power One Inc 89 

Practical Applications 179 
Priority 1 241, 242, 243 

Pro Comp/New England 250 
Prog 80 163 

P 5 Software House 172 
Quality Software 224 

Quest Electronics 240 

RSI 33 


Inquiry No. 


Радв No. 


RACET Computas 136 

Radio Hut 255 

Radio Shack 137 

Radio Shack Aulh Sales Center 171 


5:100 Inc 218 

S C Digital 204 

St Jude 217 

Sara-Tach Electronics 134 
Frank Schlele 174 

Scientific American 81 

Seattle Computer Producis 224 
Michael Shrayer Softwara 145 
Shugart Associates Б, 7 

68 Micro Journal 175 

Smoke Signal Broadcasting 122 
Software уоран! and Training 156 
Software Dynamics 212 
Software Exchange 222 


333 The Software Farm 174. 


Solld State Music 61 


340 Solid State Sates 231 


SONTEX Inc 174 

Southern Systems of Birmingham 140 
SubLOGIC 83 

Sunny internalianal 248 

SuperSoft 175 

Ѕирег5ой 212 

SWTPC СІ) 

Sybex 125 

Sybex 159 

Synchro Sound 119 

System Engineering Enterprise 121 
Tano 133 

Tarbell Electronics 11 

Technical Soltware Inc 174 

Technical Systems Consultanis 117 
Tecinology Transfer Inc 207 
Тһаптах 217 

3M Company 18 

Robert Tinney Graphics 38 
Tora Systams Inc 174 


385 TransNet Corp 166 


TRS-80 Software Exchange 182 


79 US Robotics 72 


Vector Еіесігопіс Co Inc 126 
Vista Computar 254 

У А Dala 246 

Wameco 245 

Whitasmith's Ltd 222 

Wintek сотр 172 
Worldwide Electronics 172 
Х-Сотр 92 

X-Comp 170 

Za Systems 204 


*Correspond directly with company. 


Page June BOMB 
10 William D. Johnston again dazzled our 
20 readers with "Computer Generated 
34 Maps," Part II, page 100. Second place 
62 
70 was taken by James Albus for con- 


84 tributing "A Model of the Brain for Robot 


Control," page 10. Placing a very close 
third and fourth, respectively, were G. A. 
Van den Bout, "Designing a Command 
Language and T. Radhakrishnan and M. 
V. Bhat, "Stacks in Microprocessors." 
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From PERCOM 


One-Drive System 

$399. (40-track) & $675. (77-track) 
Two-Drive System: 

$795. (40-track drives) & $1350. (77-1гаск drives) 
Three-Drive System: 

81195. (40-track drives) & $2025. (77-track drives) 
Requires Expansion Interface, Level ІІ BASIC & 16K RAM 


Low Cost Add-On Storage for Your TRS-80'. 


In the Size You Want. 


When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of 
additional on-line storage for your TRS-80*. 


e Choose either 40-track TFD-100'" drives 
or 77-track TFD-200"™ drives. 


e One-, two- and three-drive systems im- 
mediately available. 


e Systems include Percom PATCH PAK 
#1™, on disk, at no extra charge. PATCH 
PAK #1™de-glitches and upgrades 
TRSDOS* for 40- and 77-track operation. 


eTFD-100'" drives accommodate “Пірру 
disks." Store 205K bytes per mini-disk. 


elow prices. А single-drive TFD-100'" 
costs just $399. Price includes PATCH 
PAK #1™ disk. 


eEnclosures are finished in system- 
compatible ''Tandy-silver" enamel. 


тм TFD-100, TFD-200. PATCH РАК and Electric Crayon are trademarks of PERCOM DATA COMPANY. 


Whether you need a single, 40- 
track TFD-100'" add-on or a three-drive 
add-on with 77-track TFD-200'"s, you 
get more data storage for less money 
from Percom. 


Our TFD-100"" drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk — compared to 80K 
byles on a TRS-80* mini-disk drive — 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. Thats almost 205K bytes per 
mini-disk. 

And the TFD-200'^ drives provide 
197K bytes of on-line storage per drive 


— 197K, 394K and 591K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1™ our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1™ is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you get 
more engineering, more reliability and 
more back up support for less money. 


In the Product Development Queue . . . a printer interface tor using your TRS-BO* with an 


serial printer, and . . . the Electric Crayon ™ to map your computer memory onto your color Тү 
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ! 


*TRS-80 and TASDOS are trademarks of Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY 


PERCOM DATA COMPANY, INC 
211 N. KIRBY + GARLAND, TX. • 75042 


Circle 304 on inquiry card. 


То order add-on mini-disk storage for your TRS-80* , 
or request additional literature, call Percom's toll-free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272-3421. 


Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 


Percom ‘peripherals for personal computing’ 


The Challenger ІІ! Series is the 
microcomputer family with the hardware 
features, high level software and applica- 
tion programs that serious users in 
business and industry demand from а 
computer system, no matter what its 
size 

Since ils introduction in August. 1977, 
the Challenger ІІІ has become one of the 
most successful mircocomputer systems 
in small business, educational and in- 
dustrial development applications 
Thousands of Challenger Ills have been 
delivered and today hundreds ol 
demonstrator units are set up al systems 
dealers around the country 

Now the Challenger II! systems offer 
features which make their performance 
comparable with today s most powertul 
mini-based systems Some о! these 
features are 


Three processors today, more 
tomorrow. 

The Challenger III Series is the only 
computer system with the three mos! 
popular processors— the 6502A, 68B00 
апа 2-80. This allows you to take тах- 
imum advantage of the Ohio Scientific 
software library and the tremendous 
number of programs offered by independ 
ent suppliers and publishers. And all 
Challenger III's have provisions for the 
next generation of 16 bit micros via their 
16 bit data BUS, 20 address bits. and 
unused processor select codes. This 
means you'll be able to plug а CPU ех. 
pander card with two or more 16 bil 
micros right in to your existing 
Challenger II! computer 


Systems Software for three 
processors. 

Five DOS options including develop: 
ment, end user, and virtual data lile 
single user systems, real time, time 
share, and networkable multi-user 
systems 

The three most popular computer 
languages including three types of BASIC 


plus FORTRAN and COBOL with more  C3.B 


Circle 290 on inquiry card. 


languages on Ihe way. And, of course, 
complete assembler, editor, debugger 
and run time packages for each of the 
system s microprocessors 


Applications Software for Small 
Business Users. 

Ready made factory supported small 
business software including Accounts 
Receivable, Payables, Cash Receipts 
Disbursements, General Ledger, Balance 
Sheet, P & L Statements, Payroll, Per- 
sonnel files, Inventory and Order Entry as 
stand alone packages or integrated 
systems. A complete word processor 
system with full editing and output for 
matting including justification, propor: 
tional spacing and hyphenation thal can 
compete directly with dedicated word 
processor systems 

There are specialized applications 
packages for specific businesses, plus 
the vas! general library of standard 
BASIC. FORTRAN and COBOL soltware 


OS-DMS, the new software star. 
Ohio Scientific has developed a 
remarkable new Information Мападе- 
ment system which provides end user 
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ӨШІП SCIENTIFIC 


33 S. Chillicothe Road e Aurora. Ohio 44202 


intelligence far beyond what you would 
expect from even the most powertul mint 
systems Basically, it allows end users to 
store any collection of information under 
a Data Base Manager and then instantly 
Obtain information, lists, reports, 
Statistical analysis and even answers to 
conventional "English" questions perti- 
nent to information in the Data Base 
OS-DMS allows many applications to be 
computerized without any programming! 


The new "GT" option heralds the new 
era of sub-microsecond 
microcomputers. 

Ohio Scientific now offers the 6502C 
microprocessor with 150 nanosecond 
main memory as the GT option on all 
Challenger ІІ! Series products This 
system performs a memory to register 
ADO іп 600 nanoseconds and a JUMP 
(65K byte range) in 900 nanoseconds 
The system performs an average о! 1 5 
million instructions per second executing 
typical end user applications software 
(and that’s a mix of B, 16 and 24 би 
instructions!) 


Mini-system Expansion Ability. 

Challenger Ill systems offer the 
greates! expansion capability in the 
microcomputer industry, including a full 
line of over 40 expansion accessories 
The maximum configuration is 768K 
bytes RAM, four 80 million byte Win- 
chester hard disks. 16 communications 
ports, real time clock, line printer, word 
processing printer and numerous control 
interlaces 


Prices you have to take seriously. 

The Challenger ІІІ systems have 
phenomenal performance-to-cos! ratios 
The C3-S1 with 32K static RAM, dual 8^ 
floppies, RS-232 port, BASIC and DOS 
has a suggested retail price of under 
$3600. 80 megabyte disk based systems 
start at under $12,000. Our OS-CP/M solt- 
ware package with BASIC, FORTRAN 
and COBOL 15 only $600. The 05-0М5 
nucleus package has a suggested retail 
price of only $300, and other options are 
comparably priced 

To get the full story on the Challenger 
ІІ systems and what they can do (ог you 
contact your local Ohio Scientilic dealer 
or call the factory at (216) 562-3101 


C3-B wins Award o! Мен! а! 
WESCON 78 as the outstanding 
microcomputer application tor 
Small Business 


